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ABSTRACT 


The  purpose  of  this  study  was  to  determine  the 
effect  of  an  instructional  swimming  program  on  the  motor 
fitness  of  elementary  school  children. 

The  sample  of  192  students  was  comprised  of  97 
boys  and  girls  in  the  experimental  group  and  95  boys  and 
girls  in  the  control  group. 

The  CAHPER  fitness  performance  test,  which  was 
administered  as  both  the  pre  test  and  the  post  test,  in¬ 
cluded  one  minute  speed  sit-ups,  standing  broad  jump, 
shuttle  run,  flexed  arm  hang,  50  yard  run,  and  300  yard 
run.  Sex,  age,  weight,  height,  Red  Cross  Awards  status, 
ability  to  swim  across  a  swimming  pool,  and  instructional 
group  during  lessons  were  also  determined  for  each  of  the 
students.  A  weight-height  ratio  was  determined  by  divid¬ 
ing  a  subject Ts  weight  in  pounds  by  his  height  in  inches 
to  examine  the  relationship  between  body  build  and  the 
ability  to  perform  each  measure  of  motor  fitness. 

Analysis  of  variance  and  of  covariance,  as  well  as 
correlations  and  probabilities  between  selected  variables 
were  calculated  with  the  IBM  36O  computer. 

Post  test  scores,  with  pre  test  scores  held  con¬ 
stant,  indicated  that  students  who  were  enrolled  in  the 
instructional  swimming  program  were  significantly  better 
than  the  control  group  on  leg  power  as  measured  by  the 
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standing  broad  jump,  agility  as  measured  by  the  shuttle 
run,  muscle  endurance  as  measured  by  the  flexed  arm  hang, 
and  stamina  or  endurance  as  measured  by  the  300  yard  run. 
No  significant  differences  between  treatments  were  found 
for  abdominal  strength  as  measured  by  one  minute  speed 
sit-up,  or  speed  as  measured  by  the  50  yard  run.  It  was 
also  found  that  as  the  weight-height  ratio  increased,  the 
ability  to  perform  each  criterion  decreased. 

On  the  basis  of  the  findings  it  appears  that  an 
instructional  swimming  program  can  help  to  improve  motor 
fitness . 
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CHAPTER  I 

STATEMENT  OF  THE  PROBLEM 


Introduction 

Urban  living,  increased  leisure,  more  sedentary 
work,  and  a  high  standard  of  living  and  eating  are  by¬ 
products  of  technological  advancement  as  Canadians  enter 
the  1970Ts.  While  each  of  these  by-products  is  a  sign 
of  progress,  each  can  contribute  to  heart  disease  and 
other  degenerative  diseases  as  well  as  to  low  levels  of 
physical  fitness  among  individuals.  As  a  result, 
therefore,  programs  of  physical  education  and  recreation 
are  necessary  to  answer  the  need  for  improved  fitness 
for  all  ages. 

On  the  national  level,  the  federal  government  has 
assisted  in  the  organization  of  the  Canada  Winter  Games, 
the  Canada  Summer  Games,  and  the  Arctic  Winter  Games, 
and  has  provided  scholarships  for  physical  education  and 


' 


■* 


2 


recreation  professionals  through  the  Fitness  and  Amateur 
Sport  Directorate  of  the  Department  of  National  Health 
and  Welfare.  The  organization  of  the  games  represents  an 
effort  to  make  Canadians  aware  of  the  need  for  a  high 
level  of  fitness,  whereas  the  awarding  of  scholarships 
represents  an  effort  to  inspire  research  and  to  aid  in  the 
development  of  quality  programs  for  Canadians. 

The  concern  for  fitness  among  business  and  profes¬ 
sional  groups  has  resulted  in  formation  of  jogging  clubs, 
private  clubs,  noon  hour  fitness  programs  at  YMCATs,  and 
the  location  of  health  spa  facilities  and  swimming  pools 
in  both  large  apartments  and  office  buildings. 

In  the  schools,  teachers  of  physical  education  are 
challenged  to  provide  activities  which  are  vigorous  and 
demanding  and  which  contribute  to  a  high  level  of  physical 
fitness  for  the  learners.  For  this  reason,  as  well  as 
for  safety  and  recreational  values,  school  systems  in  many 
parts  of  western  Canada  have  included  swimming  as  a  part 
of  the  school  curriculum  in  physical  education. 

Learning  to  swim  while  very  young  is  invaluable 
since  swimming  is  a  recreational  pastime  of  millions  of 
Canadians  at  indoor  and  outdoor  pools,  in  rivers  and  lakes, 
and  at  the  ocean.  Lakeside  cottages  are  commonplace, 
boat  sales  have  skyrocketed,  and  community  recreation 
swimming  programs  are  crowded  with  eager  participants. 

The  new  or  improved  skill  development  opens  the  door  to 
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an  array  of  recreational  pursuits  including  survival 
swimming,  synchronized  swimming,  competitive  swimming, 
diving,  skin  diving,  scuba  diving,  sailing,  rowing, 
canoeing,  water  skiing,  surfboard  riding  and  water  games. 

As  swimming  becomes  a  year  round  activity  for 
many  and  as  the  related  aquatic  sports  become  increasingly 
popular,  the  safety  value  of  being  able  to  swim  cannot  be 
stressed  too  highly.  If  the  important  goals  of  swimming 
are  realized,  then,  this  activity  should  form  an  important 
part  of  the  physical  education  program  for  every  child. 

Significance  of  the  Study 

In  the  spring  of  1969,  the  City  of  Calgary 
Recreation  Department  and  the  Calgary  Public  School  Board 
reached  an  agreement  on  the  use  of  five  indoor  and  nine 
outdoor  community  owned  pools  for  swimming  and  for  water 
safety  instruction  during  school  hours.  As  a  result,  a 
swimming  instruction  program  was  offered  to  the  schools 
on  a  voluntary  basis  with  a  first  priority  given  to  level 
nine  and  ten  students'  in  the  elementary  schools.  Ap¬ 
proximately  3,000  level  nine  and  ten  students  were 

‘Two  of  14  levels  in  the  Calgary  Public  School 
Continuous  Progress  Through  Levels  Organization  for 
elementary  schools.  These  correspond  closely  to  grade 
four  in  most  school  systems. 
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scheduled  to  participate  in  the  program  during  the  1969- 
1970  school  year. 

Elementary  school  students  received  six  hours  of 
swimming  instruction  in  either  twelve  30  minute  classes 
or  eight  45  minute  classes.  In  addition,  six  to  eight 
health  periods  were  devoted  to  water  safety  instruction. 
The  program  duration  was  six  weeks  when  indoor  pools  were 
used  whereas  a  four  week  program  was  used  when  outdoor 
pools  were  available  from  the  last  week  in  May  until  the 
latter  part  of  June. 

The  program  in  swimming  and  water  safety  is  con¬ 
sidered  to  be  a  regular  part  of  the  school  curriculum  in 
physical  education  in  Calgary  and  was  included  because  of 
the  safety,  psychological,  social,  recreational,  and 
fitness  values  which  might  be  derived.  The  Public  School 
Board  approved  the  program,  however,  with  the  condition 
that  all  costs  of  the  program  would  be  borne  by  the 
students.  As  a  result,  each  child  was  charged  $3.60  for 
lessons,  transportation  to  and  from  the  pool  where 
necessary,  and  for  Red  Cross  evaluation. 

Because  the  program  was  in  its  first  full  year  of 
operation  in  1969-1970,  information  about  all  aspects  of 
the  program  will  be  valuable  when  decisions  are  made  for 
future  planning  and  budgeting  to  facilitate  the  program. 
If  the  School  Board  is  to  assume  the  costs  of  the  program 
in  future  years,  information  regarding  program  outcomes 
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should  be  available  to  all  concerned.  The  results  of 
this  study  may  help  to  stimulate  participation  of  Calgary 
Public  schools  on  a  broader  scale  or  they  may  help  to 
encourage  other  school  systems  to  add  swimming  to  the 
school  curriculum. 

In  recent  years,  TTthere  has  been  an  increasing 
interest  in  the  field  of  physical  education  to  determine 
the  effects  of  participation  in  the  various  activities 
on  the  students  and  persons  participating  in  these  pro¬ 
grams”  (Davis,  1955,  p*  1)*  Because  motor  fitness  is  one 
of  the  recognized  objectives  of  physical  education, 
efforts  should  be  made  to  determine  the  extent  to  which 
this  objective  is  being  attained  when  programs  are  being 
assessed.  The  purpose  of  this  study  was  to  determine 
the  effect  of  the  swimming  program  in  Calgary  Public 
Schools  on  the  motor  fitness  of  the  participating  students. 

Problem 

Does  instructional  swimming  as  part  of  the  physical 
education  program  make  a  significant  contribution  to  the 
development  of  motor  fitness  of  children  who  participate 
in  the  program? 

Major  Questions 

1.  When  pre  test  scores  are  held  constant,  are 
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there  significant  differences  between  students  in  the 
experimental  group  (group  taking  swimming  lessons)  and 
the  control  group  (group  not  taking  swimming  lessons)  on 
each  of  the  following  measures  of  motor  fitness  (post 
test):  one  minute  speed  sit-ups,  standing  broad  jump, 
shuttle  run,  flexed  arm  hang,  50  yard  run,  300  yard  run? 

2.  When  weight-height  ratio  (a  personTs  weight  in 
pounds  divided  by  his  height  in  inches),  level  of  swim¬ 
ming  status,  sex,  age,  and  pre  test  scores  are  held 
constant,  are  there  significant  differences  between  the 
experimental  group  and  the  control  group  for  each  of  the 
following  measures  of  motor  fitness  (post  test):  one 
minute  speed  sit-up,  standing  broad  jump,  shuttle  run, 
flexed  arm  hang,  50  yard  run,  300  yard  run? 

3.  In  the  total  group,  are  there  differences 
between  schools  on  each  of  the  following  measures  of 
motor  fitness  (post  test):  one  minute  speed  sit-up, 
standing  broad  jump,  shuttle  run,  flexed  arm  hang,  50 
yard  run,  300  yard  run? 

Delimitation  of  the  Problem 

1.  The  study  was  delimited  to  a  sample  of  students 
in  the  Calgary  Public  Schools  who  were  involved  in  a 
swimming  program  from  the  week  of  April  6,  1970,  to  the 
week  of  May  11,  1970. 
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2*  The  study  was  delimited  to  those  students  who 
did  not  possess  physical  or  medical  defects  as  these 
would  render  them  unable  to  participate  in  the  motor  fit¬ 
ness  tests. 

Limitations  of  the  Study 

1.  It  is  impossible  to  control  for  activities 
outside  of  physical  education  and  so  it  is  assumed  that 
they  are  not  significantly  different  for  each  group. 

2.  The  study  measured  results  as  limited  by  the 
CAHPER  Fitness  Performance  Test,  1966.  There  is  no 
measure  of  flexibility  in  the  CAHPER  test. 

3*  It  is  recognized  that  instruction  varied  from 
program  to  program. 

4*  No  attempts  were  made  to  determine  the  attitudes 
of  the  subjects  toward  their  respective  programs. 

5.  Most  students  were  familiar  with  some  test 
items  including  sit-ups,  standing  broad  jump,  300  yard 
run,  and  50  yard  run  which  were  a  part  of  the  Centennial 
Fitness  Awards  Program  in  1967. 

6.  The  Red  Cross  Awards  System  was  a  motivating 
factor  during  the  duration  of  the  lessons. 

7.  For  the  purpose  of  this  study  it  is  assumed 
that  the  record  of  physical  education  activities  kept  by 
the  teacher  represented  an  accurate  account. 
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8.  Because  the  tests  in  this  study  are  limited  to 
measures  of  motor  fitness,  the  findings  of  this  study 
cannot  determine  the  full  worth  of  the  swimming  program* 
Other  questions  which  must  receive  careful  consideration 
include 

(a)  What  percentage  of  the  students  learned  to 
swim? 

(b)  What  percentage  of  the  students  lost  their 
fear  of  water? 

(c)  How  many  students  passed  the  Red  Cross  tests 
of  water  safety? 

(d)  What  percentage  of  the  students  continued 
their  swimming  in  community  programs? 

(e)  What  social  growth  was  achieved  by  the  students 

(f)  What  physiological  change  was  produced  for  the 
students? 


Definitions 

1#  Physical  fitness.  A  fitness  designation  which 
includes  the  elements  of  muscular  strength,  muscular 
endurance,  and  circulatory  endurance. 

2.  Motor  fitness.  A  more  general  fitness  desig¬ 
nation  than  physical  fitness  which  includes  muscular 
strength,  muscular  endurance,  circulatory  endurance, 
muscle  power,  agility,  speed,  and  flexibility. 
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3.  Muscle  power*  Ability  to  release  maximum 
muscular  force  in  the  shortest  period  of  time. 

4.  Muscle  endurance.  The  ability  of  a  group  of 
muscles  to  exert  force  over  an  extended  period  of  time. 

5*  Muscle  strength.  The  maximum  tension  a  muscle 
can  apply  at  a  single  contraction. 

6.  Muscle  speed.  The  ability  to  make  successive 
movements  per  unit  of  time  span. 

7.  Muscular  flexibility.  Range  of  movement  in  a 
joint  or  sequence  of  joints. 

g.  Agility.  Speed  in  changing  body  positions  or 
in  changing  direction. 

9.  Circulatory  endurance.  Moderate  contractions 
of  large  muscle  groups  for  relatively  long  periods  of 
time,  which  require  an  adjustment  of  the  circulatory- 
respiratory  systems  to  the  activity. 

10.  Swimmer.  One  who  is  able  to  swim,  without 
resting  and  without  touching  the  bottom,  one  width  of  a 
swimming  pool  which  is  approximately  42  feet. 

11.  Non-swimmer .  One  who  cannot  swim  without  rest 
and  without  touching  the  bottom,  one  width  of  a  swimming 
pool. 

12.  Level  nine  and  ten.  Two  of  14  levels  in  the 
Calgary  Public  School  Continuous  Progress  Through  Levels 
Organization  for  elementary  schools.  These  correspond 
closely  to  grade  four  in  most  school  systems. 
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Null  Hypothesis 

As  will  become  evident  in  Chapter  II,  when  the 
related  literature  is  reviewed,  there  is  insufficient 
evidence  for  the  researcher  to  predict  direction  at  this 
time.  Hence,  the  following  hypotheses  are  being 
formulated: 

1.  There  is  no  significant  difference  between 
students  in  the  experimental  and  control  groups  when  pre 
test  scores  are  held  constant  on  each  of  the  following 
measures  of  motor  fitness  (post  test):  one  minute  speed 
sit-up,  standing  broad  jump,  shuttle  run,  flexed  arm  hang, 
50  yard  run,  300  yard  run.  ' 

2.  There  is  no  significant  difference  between 
experimental  and  control  groups  (post  test)  when  weight- 
height  ratio,  level  of  swimming  status,  sex,  age,  and 
pre  test  are  held  constant  on  each  of  the  following 
measures  of  motor  fitness:  one  minute  speed  sit-up, 

1  t 

standing  broad  jump,  shuttle  run,  flexed  arm  hang,  50  yard 
run,  300  yard  run. 

3.  There  is  no  significant  difference  between 
schools  on  each  of  the  following  measures  of  motor  fitness 
(post  test):  one  minute  speed  sit-up,  standing  broad  jump, 
shuttle  run,  flexed  arm  hang,  50  yard  run,  300  yard  run. 

"These  measures  of  motor  fitness  are  described 
in  Appendix  B. 
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CHAPTER  II 

A  SURVEY  OF  RELATED  LITERATURE 

This  chapter  begins  with  a  description  of  fitness 
as  an  objective  of  physical  education,  A  review  of  find 
ings  from  current  research  follows  and  is  necessarily 
limited  to  those  studies  which  involved  motor  fitness 
testing  and  rating  devices  to  determine  the  motor  fit¬ 
ness  benefits  of  participants  in  a  swimming  program. 

Not  included  are  studies  of  fear,  inhibition,  buoyancy, 
body  build,  water  resistance,  respiration,  temperature 
regulation,  blood  circulation,  or  warm-up  and  energy 
expenditure.  The  chapter  concludes  with  a  survey  of 
other  outcomes  of  swimming  as  outlined  by  authorities  in 
swimming  and  physical  education. 

Fitness  as  an  Qb.j ective  of  Physical  Education 

Fitness  for  all  ages  has  been  stressed  by  poli- 
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ticians,  by  the  medical  profession,  and  by  leaders  in 
business  and  education  in  an  effort  to  provide  direction 
to  their  nations  and  to  justify  the  existence  of  physical 
education  as  a  part  of  the  school  curriculum. 

President  John  F.  Kennedy  was  a  supporter  of  the 
fitness  movement  and  is  credited  with  the  following  state¬ 
ment  which  is  an  underlying  belief  of  many: 

Physical  fitness  is  not  only  one  of  the 
most  important  keys  to  a  healthy  body,  it 
is  the  basis  of  dynamic  and  creative  intel¬ 
lectual  activity.  The  relationship  between 
the  soundness  of  the  body  and  the  activities 
of  mind  is  subtle  and  complex.  Much  is  not 
yet  understood.  But  we  know  what  the  Greeks 
knew.  That  intelligence  and  skill  can  only 
function  at  the  peak  of  their  capacity  when 
the  body  is  healthy  and  strong;  that  hardy 
spirits  and  tough  minds  usually  inhabit  sound 
bodies  (Cooper,  196#,  p.  159)* 

Clarke  (1967)  also  stresses  the  importance  of  the 
fitness  objective  in  todayrs  society: 

School  children,  as  well  as  their  parents, 
may  not  need  the  muscular  development  and 
strength  required  of  their  pioneering  fore¬ 
fathers,  whose  very  lives  often  depended  upon 
them;  but  in  intellectual  as  in  physical  work, 
a  sound  heart  and  lungs,  good  digestion,  and  a 
vigorous,  well-developed  physique  are  still 
great  assets  for  effective  accomplishment  and 
for  living  a  satisfying  life  (p.  14)* 

Cooper  (196$)  stresses  endurance  fitness  as  a  goal 
and  states  that  "the  best  exercises  are  running,  swimming, 
cycling,  walking,  stationary  running,  handball,  basketball 
and  squash  in  just  about  that  order"  (p.  15).  He  sees 
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muscular  fitness  as  of  limited  value  because  it  has 
"limited  beneficial  effect  on  the  essential  organs  or 
over-all  health"  (p.  13)*  To  achieve  endurance  fitness 
as  a  goal,  one  should  concentrate  on  "improving  not  only 
your  muscles,  but  your  lungs,  your  heart,  and  your  blood 
vessels"  (p.  13)*  Cooper  (1963)  concludes  that  any  ef¬ 
fects  which  one  may  derive  from  exercise  will  depend  on 
the  type  of  exercise  chosen,  the  duration  of  time  that 
one  devotes  to  the  activity,  and  the  effort  that  one  puts 
into  the  activity. 

In  education,  the  objectives  of  physical  education 
most  frequently  stressed  are  the  physical,  social, 
emotional,  and  mental  values.  Kirchner  (1966)  suggests 
that  "the  unique  contribution  of  physical  education,  how¬ 
ever,  probably  is  physical  fitness  and  motor  skill 
development"  (p.  4)*  He  further  states: 

It  is,  however,  generally  agreed  by  most 
supervisors  and  teachers  of  physical  education 
that  the  basic  objectives  of  physical  education 
are:  (1)  to  develop  and  maintain  maximum 
physical  efficiency.  (2)  to  develop  useful 
physical  skills,  (3)  to  act  in  socially  useful 
ways,  (4)  to  enjoy  wholesome  physical  recreation 
(p.  6). 

Kraus  and  Hirshland  (1954,  P*  173)  stress  muscular 
strength,  muscular  endurance,  cardiorespiratory  endurance, 
speed,  agility,  co-ordination,  posture,  enhancement  of 
digestion,  organic  efficiency,  and  appreciation  of  optimum 
physical  health  as  the  major  objectives  of  physical 
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education.  They  conclude  that  fitness  is  improved  by 
developing  the  components  of  physical  fitness  or 
muscular  strength,  power,  agility,  muscular  endurance, 
speed,  co-ordination,  flexibility,  and  circulatory 
endurance.  These  components  of  fitness  are  commonly 
measured  by  motor  performance  tests  which  are  "the  best 
and  most  readily  measurable  reflector  of  motor  fitness" 
(Jordan,  1965,  p.  1).  Others  (Clarke,  1967,  p.  15; 

Williams,  1964,  p.  331;  Bilbrough  and  Jones,  1965,  p.  11; 
Nixon,  1964,  p.  67)  also  include  the  maintenance  and 
improvement  of  physical  fitness  as  a  major  objective  of 
physical  education. 

Contribution  of  Swimming  to  Motor  Fitness 

Landiss  (1955)  studied  the  influence  of  eight 
activities  on  the  physical  fitness  of  1031  freshmen  in  a 
Texas  college.  The  activities  included  wrestling,  con¬ 
ditioning,  tennis,  volleyball,  swimming,  weight  training, 
tumbling,  gymnastics,  and  boxing.  Program  duration  was 
three  times  per  week  for  one  hour  periods.  Findings  as 
measured  by  the  Larson  Test  of  Motor  Fitness  and  a 
Physical  Fitness  Test  showed  the  swimming  group  to  be  the 
only  group  that  failed  to  make  gains  that  were  statistically 
significant.  The  sample  of  swimmers  in  the  study  were, 
however,  chosen  from  those  who  failed  a  rather  rigid 
swimming  test. 
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In  the  same  year,  Davis  (1955)  included  30  college 
men  with  a  high  level  of  swimming  skill  in  a  five  day  per 
week  training  program  of  middle  distance  swimming*  He 
found  significant  increases  in  gross  strength  as  measured 
by  the  Strength  Index,  in  motor  fitness  as  measured  by 
The  Navy  Test,  and  in  general  physical  fitness  as 
measured  by  the  Physical  Fitness  Index.  These  gains  he 
attributed  to  swimming  training  and  conditioning  programs* 

Bennett  (1956)  compared  the  relative  merits  of 
modern  dance,  folk  dance,  basketball,  and  swimming. 
Seventy-nine  college  women  were  divided  into  four  groups 
for  16  weeks  of  instruction  with  50  minute  classes  being 
held  twice  per  week.  She  reported  significant  gains  for 
the  swimming  group  in  agility,  co-ordination,  general 
strength,  abdominal  strength,  and  hip  flexibility.  All 
swimmers  in  the  study  were,  however,  deep  water  swimmers. 

Later,  Davis  (1959)  limited  a  study  to  those  who 
could  swim  200  yards.  He  used  training  periods  of  A  5 
minutes,  three  times  per  week  for  five  weeks.  He  reported 
highly  significant  improvement  in  general  physical  fitness, 
motor  fitness,  gross  strength,  and  swimming  time  as  the 
result  of  the  program. 

Wipper  (1962)  compared  programs  of  5BX,  circuit 
training,  wrestling,  swimming,  and  weight  training  for 
university  men  and  concluded  that  wrestling  and  swimming 
contributed  to  a  higher  level  of  fitness  over  a  seven 
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month  duration.  He  tested  in  September  and  March,  and 
used  the  static  dynamometer  strength  test,  endurance 
drop  off  run,  vertical  jump,  standing  broad  jump, 
chinning  and  dipping  as  well  as  the  Schneider  Index. 

Leighton  (1967)  tested  for  strength,  balance, 
agility,  speed,  and  endurance,  as  he  attempted  an 
evaluation  of  swimming  and  1$  other  physical  education 
activities  with  Eastern  Washington  State  freshmen. 

Findings  revealed  significant  agility  and  speed  gains 
for  those  participating  in  the  swimming  program. 

In  addition  to  the  studies  cited,  many  individuals 
and  organizations  praise  swimming  as  a  contributing 
factor  to  motor  fitness.  Cureton  (I960)  states  that 
"from  the  point  of  view  of  their  contribution  to  circula¬ 
tory  fitness,  activities  such  as  running,  hiking,  swim¬ 
ming  and  cycling  are  most  valuable"  (p.  34)*  Van  Hagen 
(1951,  P*  152)  lists  swimming  as  one  of  the  best  all-round 
physical  development  activities  and  rates  it  as  excellent 
for  the  development  of  basic  muscular  strengths. 

McAllister  (1965)  states  that  "swimming  has  proved 
to  be  one  of  the  best  activities  for  developing  physical 
fitness"  (p.  11).  He  also  suggests  that  shoulder  and 
dorsal  muscles  are  strengthened  by  overhand  swimming 
strokes • 

The  Nexv  South  Wales  Swimming  Guide  for  Teachers 
(I960,  p.  1)  lists  muscular  endurance  and  cardio- 
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respiratory  endurance  as  outcomes  of  swimming. 

Mackenzie  and  Spears  (1964)  suggest  that  few  sports  con¬ 
tribute  as  much  as  swimming  does  to  the  development  of 
physical  fitness  and  they  state  "that  swimming  can  build 
muscular  strength,  organic  power,  and  endurance ,T  (p.  1). 

Vickers  and  Vincent  (1966,  p.  1)  suggest  that 
swimming  provides  a  physiological  value  for  heart,  lungs, 
muscles,  and  body  systems.  The  authors  state  that 
"swimming  contributes  to  the  development  and  proper 
maintenance  of  most  vital  processes  and  few  activities 
contribute  as  much  to  the  development  of  physical  fitness” 
(p.  2).  Stressing  the  value  of  swimming  to  the  cardio¬ 
vascular  system,  Vickers  and  Vincent  (1966)  state: 

Through  swimming,  most  of  the  bodyTs  muscles 
are  used,  and  by  acting  against  the  resistance 
of  the  water  they  gain  strength.  However,  since 
swimming  is  primarily  an  endurance  activity 
(the  resistance  is  low  but  the  repetition  of 
movement  is  high)  the  cardiovascular  system 
benefits  perhaps  more  than  the  general  muscular 
system  (p.  2). 

Other  Outcomes  of  Swimming 

In  addition  to  the  motor  fitness  values  of  swimming 
many  other  outcomes  of  swimming  receive  mention  by 
individuals  and  organizations. 

In  the  United  States,  The  LaPorte  Report  (1955, 
p.  12)  on  Curriculum  Research  assessed  the  relative  contri 
bution  of  30  physical  education  activities  and  rated  the 
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contribution  of  each  in  terms  of  six  variables  — 
physical,  social,  psychological,  safety,  recreational, 
and  all-round  factors.  As  a  result,  swimming  was  rated 
as  the  activity  which  best  satisfied  all  six  variables. 

In  Australia,  swimming  is  a.  highly  regarded 
activity  by  physical  educators.  The  New  South  Wales 
Swimming  Guide  For  Teachers  (i960)  states  that  swimming 
"stimulates  all  the  muscles  of  the  body,.,is  equally 
beneficial  to  both  sexes  of  all  ages.,. and  develops  self 
confidence..."  (p.  1).  In  addition,  the  guide  lists  a 
healthy  stimulation  of  the  skin  and  digestive  system,  a 
symmetrical  physical  development,  an  aesthetically 
pleasing  posture,  the  development  of  self  confidence,  and 
the  ability  to  rescue  others  as  other  important  outcomes. 

Outcomes  as  listed  by  McAllister  (1965,  p.  11) 
include  the  therapeutic  value  of  swimming  for  those  who  are 
crippled,  paralyzed,  or  blind,  the  value  of  swimming  for 
alleviating  obesity  and  varicose  veins,  the  improvement 
of  circulation  to  the  brain  cells,  and  the  safety  value 
of  being  able  to  swim.  He  further  states  that  "weight 
loss  is  faster  than  as  a  result  of  any  other  exercise, 
elimination  by  kidneys  and  bowels  is  improved,  blood 
vessels  in  the  thighs  and  legs  keep  their  shape  and  size, 
and  the  muscles  remain  firm  until  very  late  in  life" 

(p.  114)*  He  states,  finally,  that  there  is  improved 
posture,  insomnia  is  often  cured,  and  nerves  are  soothed 
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by  the  effects  of  the  water* 

The  Canadian  Red  Cross  Instructors T  Guide  (1967) 
states  that  "the  aim  of  the  Red  Cross  programme  in 
swimming  and  diving  has  been  (1)  to  reduce  the  toll  of 
deaths  through  drownings  and  (2)  to  promote  a  healthful 
form  of  exercise"  (p.  3)*  The  Guide  also  suggests  that 
swimming,  as  an  excellent  form  of  exercise,  contributes 
to  development  of  most  body  systems*  Social,  educational, 
recreational,  and  therapeutic  values  of  swimming  are  also 
listed* 

Vickers  and  Vincent  (1966,  p*  1)  point  out  that 
swimming  has  been  used  by  man  for  a  variety  of  purposes. 
They  state  that  swimming  has  been  used  for  survival,  for 
food  gathering,  for  improvement  of  physical  handicaps 
and  health,  for  safety,  for  opening  the  door  to  other 
aquatic  activities,  and  for  fun*  Other  outcomes  (p.  2) 
include  recreational  values  derived  from  aquatic  clubs  and 
from  participation  in  groups  and  with  oneTs  family. 

Safety  values  and  special  values  to  handicapped  persons 
are  also  stressed. 

Summary  of  Related  Literature 

Recognized  among  objectives  for  physical  education 
are  the  development  of  physical  and  motor  fitness.  These 
objectives  are  frequently  measured  by  motor  performance 
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Most  authorities  agree  that  outcomes  of  swimming 
include  physical,  social,  recreational,  safety,  and 
therapeutic  values  with  the  main  objective  being  to 
equip  people  with  a  variety  of  skills  so  that  they  may 
enjoy  recreational  swimming  with  safety* 

There  is  evidence  to  show  that  motor  fitness  can 
be  improved  through  swimming.  Most  research,  however, 
has  been  on  competitive,  college,  or  highly  skilled 
swimmers*  The  literature  shows  inadequate  research  in¬ 
formation  regarding  beginner  swimmers,  girl  swimmers, 
elementary  school  swimmers,  or  programs  actually  operat¬ 
ing  in  elementary  schools.  TTA  requirement  is  the 
assessment  of  the  relative  effectiveness  and  efficiency 
of  training  programs  of  different  intensity  and  duration’1 
(Faulkner,  1966,  p.  45)* 
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CHAPTER  III 

METHODS  AND  PROCEDURES 

This  chapter  outlines  selection  of  the  sample, 
deals  with  the  instrumentation,  and  includes  information 
on  the  collection,  organization  and  treatment  of  the 
data. 

Selection  of  the  Sample 

The  population  consisted  of  16  schools  which  had 
classes  scheduled  for  swimming  lessons  in  the  period 
from  April  6,  1970  to  May  15,  1970.  Of  the  16  schools 
which  qualified  as  experimental,  four  were  selected  at 
random  and  one  class  was  chosen  from  each  school  by  the 
supervisory  staff  of  the  Physical  Education  Department  of 
the  Calgary  Public  School  Board  in  co-operation  with  the 
school  principal. 

The  control  group  was  selected  in  the  same  manner 
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from  12  schools  which  were  scheduled  for  swimming 
instruction  from  May  2&,  1970,  until  June  23,  1970.  The 
sample  is  comprised  of  97  students  in  the  experimental 
group  and  95  students  in  the  control  group.  (See  Table  1.) 

Students  were  further  classified  as  swimmers  if 
they  could  swim  across  the  swimming  pool  or  as  non-swimmers 
if  they  could  not  swim  across  the  swimming  pool.  On  this 
basis,  there  were  students  who  were  classified  as 
swimmers  and  104  students  who  were  classified  as  non¬ 
swimmers  at  the  time  of  the  pre  test.  (See  Table  2.) 

The  experimental  group  was  divided  into  three 
groups  for  instruction  at  the  pool.  The  advanced  swimmers 
received  instruction  in  deep  water,  the  beginners  or  non¬ 
swimmers  received  instruction  in  the  shallow  end  of  the 
pool,  and  those  who  possessed  some  swimming  ability  formed 
a  middle  or  average  group  who  received  instruction  in  a 
third  pool  area.  On  this  basis,  there  were  21  students 
classified  as  advanced,  31  students  classified  as  middle, 
and  45  students  classified  as  beginner,  at  the  time  of 
the  pre  test.  (See  Table  2.) 

Only  45  of  the  55  students  who  were  classified  as 
non-swimmer  at  the  time  of  the  pre  test  were  in  the  be¬ 
ginner  group  at  the  swimming  pool.  The  ten  students  who 
were  border  line  swimmers  were  placed  in  the  middle  group 
for  swimming  instruction. 

Students  were  eliminated  from  the  study  if  they 
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TABLE  1 


THE  SAMPLE 


Boys  Girls  Total 


Experimental  Schools 


School  A 

10 

10 

20 

School  B 

14 

15 

29 

School  C 

14 

7 

21 

School  D 

15 

12 

27 

Total 

53 

44 

97 

Control  Schools 

School  E 

10 

13 

23 

School  F 

15 

S 

23 

School  G 

14 

14 

2S 

School  H 

7 

14 

21 

Total 

46 

49 

95 

Total 

Sample 

99 

93 

192 

1 

• 

■ 

24 


TABLE  2 


SWIMMING  ABILITY 

OF  THE  SAMPLE 

(PRE  TEST) 

Experimental 

Group 

Control 

Group 

Total 

Group 

Swimmers 

42 

46 

SS 

Non-swimmers 

55 

49 

104 

97 

95 

192 

Grouping 

at  the  Swimming  Pool 

Experimental 

Group 

Advanced 

21 

Middle 

31 

Beginner 

45 

97 
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were  absent  for  the  post  test,  if  they  had  medical  de¬ 
fects  which  made  it  impossible  or  unwise  to  take  the 
tests,  if  they  did  not  complete  the  swimming  lessons,  or 
if  they  did  not  complete  all  test  items.  (See  Table  3*) 

The  weight  and  height  of  each  student  was 
measured  at  the  time  of  the  pre  test  to  determine  the 
weight-height  ratio  of  the  participating  students.  The 
means  and  standard  deviations  for  groups  within  the 
sample  are  reported  in  Table  4* 

Instrumentation 

The  Ganadian  Association  for  Health,  Physical 
Education  and  Recreation  (CAHPER)  Fitness  Performance  Test 
was  administered.  The  six  test  items  (described  in  Ap¬ 
pendix  B)  each  measuring  a  different  aspect  of  fitness, 
are  as  follows : 

1.  One  minute  speed  sit-up  measuring  muscular 

t 

endurance  of  the  abdominal  muscles. 

2.  Standing  broad  jump  measuring  leg  power. 

3.  Shuttle  run  measuring  agility. 

4.  Flexed  arm  hang  measuring  the  muscular 
endurance  of  the  arm  and  shoulder  muscles. 

5.  Fifty  yard  run  measuring  speed. 

6.  Three  hundred  yard  run  measuring  stamina 
or  endurance. 

The  test,  which  is  a  result  of  a  fitness  project 
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TABLE  3 

BASIS  ON  MUCH  STUDENTS  WERE  ELIMINATED  FROM  THE  STUDY 


The  Study 

Absent  for  Post  Test 

Medical  Defects 

Did  Not  Complete  Swimming 
Lessons 

Did  Not  Complete  All  Test 
Items 


Number  Re.i ected 
Experimental  Control  Total 


Group  Group  Group 

10  3  13 

4  4  S 

2  2 

2  2  4 

IS 


Total  Number  Eliminated 


9 


27 


27 


TABLE  4 


MEANS  AND  STANDARD  DEVIATIONS  FOR  WEIGHT -HEIGHT  RATIO 


Mean  S.D. 


Total  Sample 

to 

C\i 

• 

i — 1 

.13 

Experimental  Group 

1.29 

.15 

Experimental  Boys 

1.32 

.15 

Experimental  Girls 

1.26 

.15 

School  A 

1.30 

.12 

School  B 

1.29 

.15 

School  C 

1.32 

.12 

School  D 

1.26 

.19 

Control  Group 

1.29 

.17 

Control  Boys 

1.28 

.19 

Control  Girls 

1.28 

.14 

School  E 

1.29 

to 

i — 1 

• 

School  F 

1.32 

.20 

School  G 

1.24 

.14 

School  H 

1.30 

.13 

23 


of  the  Research  Committee  of  CAHPER,  was  designed  to 
establish  national  norms  for  Canadians  from  age  seven  to 
17.  The  test  manual  states  that  Tfthe  committee  agreed 
that  each  test  selected  was  a  valid  and  reliable  measure 
of  fitness  and  simple  enough  for  any  teacher,  not  trained 
in  fitness  measurement,  to  administer11  (CAHPER  Test 
Manual,  p.  6). 

Jordan  (1966)  validated  the  CAHPER  Fitness  Per¬ 
formance  Test  with  the  Fleishman  Basic  Test  of  Fitness 
and  concluded  that  the  CAHPER  Fitness  Performance  Test 
has  a  high  degree  of  validity  as  measured  by  the  Fleishman 
Basic  Fitness  Test. 

Hanson  (1965)  reported  a  reliability  of  .76  to  .30 
and  .74  to  .34,  respectively,  for  grade  four  boys  and 
girls  for  the  50  yard  run.  For  the  standing  broad  jump, 
she  reported  reliabilities  of  .32  to  .35  for  boys  and  .31 
to  .32  for  girls. 

Sande  (1963)  reported  reliabilities  for  grade  one, 
two,  and  three  students  of  .33  for  the  standing  broad 
jump,  .36  for  the  shuttle  run,  and  .34  for  one  minute 
speed  sit-ups.  He  reported  a  reliability  of  .o5  for  the 
300  yard  run. 

Magnusson  (1957)  and  Morris  (1955)  report  a 
reliability  of  .90  and  .33,  respectively,  for  the  flexed 

arm  hang. 

Jordan  (1966)  states  that  "the  Research  Committee 
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of  the  Canadian  Association  for  Health,  Physical 
Education,  and  Recreation  agreed  in  February,  1964,  that 
flexibility  was  very  special  to  the  joint  or  joints  and 
that  no  single  test  could  purport  to  measure  general 
flexibility .. .measures  of  co-ordination  and  balance  were 
opposed  on  similar  grounds"  (p.  62).  For  this  reason, 
these  components  of  motor  fitness  are  not  measured  by 
the  CAHPER  Fitness  Performance  Test. 

Administration  of  the  Test 

1.  The  pre  test,  as  outlined  in  The  Fitness 
Performance  Test  Manual,  1966,  was  administered  during 
the  week  of  March  23,  1970,  and  the  post  test  was  ad¬ 
ministered  during  the  week  of  May  11,  1970. 

2.  The  testing  team  consisted  of  the  researcher 
and  assistants  recruited  and  trained  by  the  researcher. 
Each  classroom  teacher  recorded  the  height  and  weight  for 
the  students  in  his  class. 

3.  The  one  minute  speed  sit-ups,  the  standing 
broad  jump,  and  the  shuttle  run,  comprised  the  first 
three  test  items  and  were  conducted  in  the  gymnasium  at 
each  school  on  one  day. 

4.  The  flexed  arm  hang,  the  50  yard  run,  and  the 
300  yard  run  comprised  the  second  group  of  test  items 
which  were  administered  on  another  day.  The  flexed  arm 
hang  was  administered  indoors  whereas  the  items  which  in- 


- 

' 

’ 


' ' 

*1 


30 


volved  running  were  administered  outdoors.  The  most 
level  available  playground,  sidewalk,  roadway,  or  asphalt 
area  was  selected  for  the  running  events. 

5.  The  order  in  which  various  subjects  were  tested 
varied  from  one  test  item  to  the  next  and  from  pre  test 
to  post  test. 

6.  Test  items  were  administered  in  the  same  order 
for  both  the  pre  test  and  the  post  test. 

7«  The  "shout  technique"  of  encouragement  was 
used  throughout. 

3.  No  practice  was  given  for  the  flexed  arm  hang, 

50  yard  run,  300  yard  run  or  shuttle  run  prior  to  testing. 
The  flexed  arm  hang  and  shuttle  run  were,  however, 
demonstrated  for  the  students.  Practice  for  the  standing 
broad  jump  and  one  minute  speed  sit-ups  was  included  so 
that  all  students  were  aware  of  how  to  perform  these  test 
items.  Where  no  practice  was  allowed,  limitations  on  the 
student Ts  energy  reserves  were  the  reason. 

Collection  of  Data 

1.  Approval  for  the  study  was  requested  and 
received  from  the  Co-ordinator  of  Development  of  the 
Calgary  Public  School  Board.  (See  Appendix  A.) 

2.  Communication  with  the  supervisory  staff  of  the 
Calgary  Public  School  Board  Physical  Education  Department 
resulted  in  the  researcher  receiving  class  lists  from 
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participating  schools  prior  to  the  pre  test*  Because 
students  were  grouped  according  to  swimming  ability  for 
lessons,  information  regarding  group  placement  was  ob¬ 
tained  in  co-operation  with  the  Physical  Education 
Department  of  the  Calgary  Public  School  Board  when  the 
lessons  commenced* 

3*  For  the  control  schools,  each  teacher  kept  a 
daily  record  of  physical  education  activities  while  the 
experimental  schools  were  involved  in  the  swimming  pro¬ 
gram.  All  teachers  were  interviewed  to  ascertain  what 
physical  education  activities  were  covered  in  January, 
February,  and  March  of  1970.  (See  Appendix  C.) 

4*  Information  for  the  student  data  sheet  was 
solicited  by  interviewing  each  participant  at  the  time 
of  the  pre  test.  (See  Appendix  C.) 

5.  Tests  were  administered  in  the  following 

order: 

Day  one  -  One  minute  speed  sit-ups,  standing 
broad  jump,  shuttle  run. 

Day  two  -  Flexed  arm  hang,  50  yard  run,  300 
yard  run. 

On  day  one,  one-third  of  the  class  started  at  each 
event  and  rotated  from  one  event  to  the  other. 

On  day  two,  all  students  were  tested  on  the  flexed 
arm  hang,  the  50  yard  run,  and  the  300  yard  run,  in  that 


order. 
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6.  All  tests  were  administered  at  each  school. 
Additional  Data 

The  following  information  was  also  obtained  about 
each  student: 

1.  Sex. 

2.  Age  in  months. 

3#  Weight  (to  the  nearest  pound). 

4.  Height  (to  the  nearest  inch). 

5#  Red  Cross  awards  status. 

6.  Ability  to  swim  one  width  of  a  swimming  pool. 

7.  Instructional  group  during  lessons. 

The  data  for  each  subject  were  transferred  to  an 
IBM  data  card.  Analysis  of  the  data  was  calculated  with 
the  IBM  3^0  computer. 

Statistical  Procedures 

The  data  for  each  subject  were  punched  on  IBM 
data  processing  cards  and  analyzed  with  the  following 
IBM  36O  electronic  computer  programs: 

1.  MULR05  (Multiple  Linear  Regression  Analysis)* 

A.  Means  and  standard  deviation  for  each 

?,:The  assumptions  of  randomness  of  sample,  linearity, 
and  normality  of  data  were  met  for  this  study.  (See 
Appendix  E  and  Appendix  G. ) 
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variable. 

B.  Analysis  of  variance  for  selected 
variables. 

C.  Analysis  of  covariance  for  selected 
combinations  of  variables. 

2.  AN0V15  (Analysis  of  Variance) 

A.  Between  -  school  comparison  of  mean 
scores  on  selected  variables. 

B.  Scheffe  multiple  matrix  probabilities 

for  difference  between  mean  scores  of  each 
school. 

3.  DEST02  (Descriptive  Statistics) 

A.  Correlations  between  all  variables  for 
total  sample. 

B.  Probability  that  each  correlation  is 
equal  to  zero. 

4.  DEST06  (Descriptive  Statistics) 

A.  Histogram  for  each  variable. 

B.  Range  of  scores  for  each  variable. 

C.  Number  of  cases  at  each  interval  for  a 


variable. 
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CHAPTER  IV 


FINDINGS  AND  DISCUSSION 


Introduction 

This  chapter  begins  with  an  analysis  of  signifi¬ 
cant  correlations  between  variables  for  the  total  sample 
and  includes  a  comparison  of  experimental  and  control 
groups  on  each  of  the  measures  of  motor  fitness  as  each 
hypothesis  is  considered.  The  chapter  concludes  with 
additional  findings  regarding  teachers  and  programs  from 
the  teacher  questionnaire.  (See  Appendix  C.)  Means, 
standard  deviations,  and  mean  gains  for  each  of  the 
measures  of  motor  fitness  are  reported  in  Appendix  D. 
Appendix  E  contains  graphs  showing  relationships  be- 

✓ 

tween  weight-height  ratio  and  measures  of  motor  fitness, 
sex,  and  treatment  groups  respectively.  Appendix  F 
includes  supplementary  tables  of  findings  from  an 
analysis  of  swimmers  and  non-swimmers  and  of  advanced, 
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middle  and  beginner  swimmers.  Raw  data  and  histograms 
for  each  criterion  are  included  in  Appendix  G. 

Correlations  Between  Variables 

Measures  of  motor  fitness  which  correlated  with 
the  highest  significance  are  as  follows:  (See  Table  5*) 
Shuttle  run:  There  was  a  significant  correlation 
between  the  shuttle  run  and  the  50  yard  run  (r=.776)  and 
between  the  shuttle  run  and  the  300  yard  run  (r=.766). 

This  indicates  that  students  who  performed  well  on  the 
shuttle  run  also  tended  to  do  well  on  the  50  yard  run  and 
on  the  300  yard  run. 

Fifty  yard  run:  A  significant  correlation  was 
found  between  the  50  yard  run  and  the  300  yard  run  (r=.$2$). 
This  indicates  that  students  who  made  high  scores  on  the 
50  yard  run  also  tended  to  do  well  on  the  300  yard  run. 

Although  there  is  statistical  significance  between 
other  variables,  the  relationships  are  not  necessarily 
important  because  the  higher  N  produces  significance  even 
though  the  correlation  is  small. 

Analysis  of  Hypotheses 


Hypothesis  one  restated: 


•i 


CORRELATIONS  BETWEEN  VARIABLES  FOR  THE  TOTAL  SAMPLE  (POST  TEST) 
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There  is  no  significant*  difference  between 
students  in  experimental  and  control  groups  when  pre  test 

scores  are  held  constant  on  each  of  the  following  measures 

✓ 

of  motor  fitness  (post  test):  one  minute  speed  sit-up, 
standing  broad  jump,  shuttle  run,  flexed  arm  hang,  50  yard 
run,  and  the  300  yard  run. 

One  minute  speed  sit-up:  (See  Table  6.) 

Analysis  of  post  test  scores  with  pre  test  scores 
held  constant  showed  no  significant  differences  between 
treatment  groups  for  one  minute  speed  sit-up  (p=.30). 

For  the  total  sample,  the  pre  test  mean  was  32.41,  the 
post  test  mean  was  35-30,  and  the  mean  gain  was  3-39  sit- 
ups.  The  experimental  group  had  a  pre  test  mean  of  34*42, 
a  post  test  mean  of  37-23  and  a  gain  of  2 .31  sit-ups.  For 
the  control  group,  the  pre  test  mean  was  30.35,  the  post 
test  mean  was  34- 56,  and  the  mean  gain  was  4-21  sit-ups. 
Although  there  were  no  significant  differences  for  this 
criterion,  the  control  group  had  a  higher  mean  gain  from 
pre  test  to  post  test  than  did  the  experimental  group. 

It  seems  likely,  therefore,  that  swimming  does  not  contri¬ 
bute  to  better  performance  on  sit-ups  or  that  a  longer 
duration  of  training  may  be  necessary  to  obtain  results. 


^Significance  was  accepted  at  the  .01  level. 
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TABLE  6 

POST  TEST  COMPARISON  OF  EXPERIMENTAL  AND  CONTROL  SCHOOLS 

WITH  PRE  TEST  HELD  CONSTANT 


Criterion  Full  Rest 


One  Minute  Speed 


Sit-ups 

.5807 

.5805 

Standing  Broad 
Jump 

.5420 

.5138 

Shuttle  Run 

.622  8 

.5281 

Flexed  Arm 

Hang 

.4764 

.4338 

50  Yard 

Run 

.3078 

.3007 

300  Yard 

Run 

.3892 

•  3438 

df 


Full 

Rest 

F 

P 

5 

3 

O- 

0 

« 

.80 

5 

3 

11.66 

.0008 

5 

3 

47.42 

.00001 

5 

3 

15.40 

.0001 

5 

3 

1.94 

.165 

5 

3 

14.06 

.0002 
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For  the  means,  standard  deviations,  and  mean  gains  of 
other  groups  see  Table  D-15  in  Appendix  D. 

On  the  basis  of  the  above  findings  the  researcher 
accepted  the  null  hypothesis  for  the  one  minute  speed 
sit -up. 

Standing  broad  jump:  (See  Table  6.) 

Analysis  of  post  test  scores  with  pre  test  scores 
held  constant  showed  the  experimental  group  to  be  sig¬ 
nificantly  better  than  the  control  group  (p=.0006)  on  the 
standing  broad  jump.  For  the  total  sample,  the  pre  test 
mean  for  the  standing  broad  jump  was  50.62  inches  and  the 
post  test  mean  was  52.44  inches.  The  mean  gain  in  dis¬ 
tance  jumped  for  the  total  group  was  1.62  inches.  The 
experimental  group  pre  test  mean  was  52.00  inches,  the 
post  test  mean  was  54*53  inches,  and  the  mean  gain  was 
2.53  inches.  For  the  control  group,  the  pre  test  mean 
was  49.62  inches,  and  the  post  test  mean  was  50.32  inches 
for  a  mean  gain  of  .70  inches.  The  experimental  group 
gained  more  than  the  control  group  on  this  measure  of 
motor  fitness  from  pre  test  to  post  test.  Advanced  swim¬ 
mers  made  the  greatest  gains  among  groups  at  the  pool 
with  a  gain  of  4.90  inches.  This  can  likely  be  attributed 
to  a  much  greater  use  of  the  legs  during  pool  activities 
for  the  experimental  group.  For  the  means,  standard 
deviations  and  gains  for  other  groups  on  the  standing 
broad  jump  see  Table  D-l6  in  Appendix  D. 
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On  the  basis  of  the  above  findings  the  hypothesis 
is  rejected  for  the  standing  broad  jump. 

Shuttle  run: 

Analysis  of  post  test  scores  with  pre  test  scores 
held  constant  (see  Table  6)  showed  the  experimental  group 
to  be  significantly  better  (p<. 00001)  than  the  control 

group  on  the  shuttle  run*  For  the  total  sample  on  the 

' 

shuttle  run,  the  pre  test  mean  was  13*19,  the  post  test 
mean  was  12.67,  and  the  mean  gain  was  .52  seconds.  The 

experimental  group  had  a  pre  test  mean  of  12.90,  a  post 

✓ 

test  mean  of  12.11,  and  a  mean  gain  of  .89  seconds.  The 
control  group  had  a  pre  test  mean  of  13.49,  a  post  test 
mean  of  13*25,  and  a  mean  gain  of  .14  seconds.  The  ex¬ 
perimental  group  had  a  greater  mean  gain  than  the  control 
group  on  this  measure  of  motor  fitness.  Swimming 
activities  likely  contributed  to  flexibility  of  joints 
and  thus  improved  the  agility  of  the  experimental  group. 
For  the  means,  standard  deviations,  and  mean  gains  of 
other  groups  on  the  shuttle  run,  see  Table  D-17  in  Ap¬ 
pendix  D. 

On  the  basis  of  the  above  findings  the  hypothesis 
is  rejected  for  the  shuttle  run. 

Flexed  arm  hang: 

Analysis  of  post  test  scores  with  pre  test  scores 
held  constant  (see  Table  6)  showed  the  experimental  group 
to  be  significantly  better  (p=.000l)  on  the  flexed  arm 
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hang. 

For  the  total  sample  the  pre  test  mean  was  42.40 
and  the  mean  gain  was  3*50  seconds.  The  experimental 
group  means  were  pre  test  35.67,  post  test  47.61,  and  the 
mean  gain  of  $.94  seconds.  Control  group  means  were  pre 
test  35.54,  post  test  37.09,  and  a  mean  loss  of  1.45 
seconds.  The  experimental  group  showed  greater  mean 
gains  than  the  control  group  on  this  criterion.  It  seems 
likely  that  activities  involving  use  of  the  arms  to  propel 
the  body  through  the  water  contributed  to  muscle  endurance 
of  the  arms.  For  the  means,  standard  deviations,  and  mean 
gains  of  other  groups  on  the  flexed  arm  hang,  see  Table 
D-15  in  Appendix  D. 

On  the  basis  of  the  above  findings,  the  hypothesis 
is  rejected  for  the  flexed  arm  hang. 

Fifty  yard  run: 

Analysis  of  post  test  scores  with  pre  test  scores 
held  constant  (see  Table  6)  showed  no  significant  dif¬ 
ferences  between  treatment  groups  for  the  50  yard  run 
(p=.l65).  For  the  total  sample  on  the  50  yard  run,  the 
pre  test  mean  was  5.93,  the  post  test  mean  was  5.50,  and 
the  mean  gain  was  .13  seconds.  For  the  experimental  group, 
the  pre  test  mean  was  5.69,  the  post  test  mean  was  5.64, 
and  the  mean  gain  was  .05  seconds.  The  control  group  had 
a  pre  test  score  of  9.19,  a  post  test  score  of  5.97  and  a 
mean  gain  of  .21  seconds.  The  control  group  showed  a 
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greater  mean  gain  than  the  experimental  group  on  this 
criterion.  There  was,  however,  some  difficulty  involved 
in  testing  at  school  B,  which  may  help  to  explain  the 
small  mean  gain  for  the  experimental  group.  Pre  test 
weather  conditions  forced  school  B  students  to  run  in  a 
straight  line  from  starting  line  to  finish  line  for  this 
test.  A  dry  playground  on  the  post  test  resulted  in 
students  running  in  a  different  manner  as  they  frequently 
ran  in  less  efficient  pathways  to  the  finish  line.  For 
the  means,  standard  deviations  and  mean  gains  for  other 
groups  on  the  50  yard  run,  see  Table  D-19  in  Appendix  D. 

On  the  basis  of  the  above  findings  the  hypothesis 
is  accepted  for  the  50  yard  run. 

The  300  yard  run: 

Analysis  of  post  test  scores  with  pre  test  scores 
held  constant  (see  Table  6)  showed  the  experimental  group 
to  be  significantly  better  (p=.0002)  than  the  control  group 
on  the  300  yard  run.  For  the  total  sample,  the  pre  test 
mean  for  the  300  yard  run  was  74*33  *  the  post  test  mean  was 
73.02,  and  the  mean  gain  was  1.31  seconds.  The  experimental 
group  pre  test  mean  was  73*^6,  the  post  test  mean  was  71*20 
for  a  mean  gain  of  2.16  seconds.  The  control  group  pre 
test  mean  was  75.33  and  the  post  test  mean  was  74*^9  for  a 
mean  gain  of  .44  seconds.  The  experimental  group  showed  a 
higher  mean  gain  than  the  control  group  over  the  duration 
of  the  study.  Swimming  activities  are  generally  of  the 
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endurance  type,  and  because  the  300  yard  run  is  an 
endurance  activity  this  could  account  for  the  gains  shown 
by  the  experimental  group*  For  the  means,  standard 
deviations  and  mean  gains  of  other  groups  on  the  300  yard 
run,  see  Table  D-20  in  Appendix  D. 

On  the  basis  of  the  above  findings  the  hypothesis 
is  rejected  for  the  300  yard  run* 

Hypothesis  two  restated: 

There  is  no  significant*  difference  between 
experimental  and  control  groups  when  weight-height  ratio, 
level  of  swimming  status,  sex,  age,  and  pre  test  are  held 

constant  on  each  of  the  following  measures  of  motor  fitness 

*  ✓ 

(post  test):  one  minute  speed  sit-up,  standing  broad  jump, 
shuttle  run,  flexed  arm  hang,  50  yard  run,  and  300  yard 
run* 

Analysis  of  post  test  scores  for  treatment  groups 

when  sex,  age,  weight-height  ratio,  level  of  swimming 

status,  and  pre  test  were  held  constant  revealed  that  the 

experimental  group  was  significantly  better  on  four  of  the 

six  criteria*  (See  Table  7.)  Significant  differences 

were  found  in  favor  of  the  experimental  group  on  the 

*  / 

standing  broad  jump  (p=.00l),  the  shuttle  run  (p/.OOOl), 


^Significance  was  accepted  at  the  .01  level* 
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TABLE  7 


COMPARISON  OF  EXPERIMENTAL  AND  CONTROL  SCHOOLS 
WHEN  SEX,  AGE,  WEIGHT -HEIGHT  RATIO, 

LEVEL  OF  SWIMMIN G  STATUS,  AND 
PRE  TEST  ARE  HELD  CONSTANT 


Criterion 

R 

Full 

2 

~~  Rest 

df  - 

Full  kest 

F 

P 

One  Minute  Speed 
Sit-ups 

.5362 

.5058 

11 

9 

to 

1 — 1 

• 

.67 

Standing  Broad 
Jump 

.5438 

.5169 

11 

9 

10.89 

.001 

Shuttle  Run 

•  6246 

•5345 

11 

9 

44  •  40 

.00001 

Flexed  Arm 

Hang 

.4891 

.4477 

11 

9 

14.99 

.0001 

50  Yard 

Run 

.3130 

.3075 

11 

9 

1.50 

.22 

300  Yard 

Run 

.4082 

.36^6 

11 

9 

12.36 

.0006 

, 
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the  flexed  arm  hang  (p— •0001),  and  the  300  yard  run 

(p-,0006) •  No  significant  differences  were  found  for  the 

one  minute  speed  sit-up  (p=.67)  and  the  50  yard  run  (p=,22). 

The  null  hypothesis  was,  therefore,  rejected  for  the 

*  * 

standing  broad  jump,  the  shuttle  run,  the  flexed  arm  hang, 
and  the  300  yard  run.  The  null  hypothesis  was  accepted  for 
the  one  minute  speed  sit-up  and  the  50  yard  run. 

Hypothesis  three  restated: 

There  is  no  significant  difference  between  schools 

on  each  of  the  following  measures  of  motor  fitness  (post 

•  * 

test):  one  minute  speed  sit-ups,  standing  broad  jump, 
shuttle  run,  flexed  arm  hang,  50  yard  run,  300  yard  run. 

One  minute  speed  sit-up: 

A  comparison  of  schools  using  the  Scheff^  multiple 
comparison  of  means  between  schools  (see  Table  $)  showed 
no  significant  differences  between  schools  on  the  pre  test 
or  post  test  for  this  criterion.  The  null  hypothesis  is, 

4 

therefore,  accepted  for  the  one  minute  speed  sit-up. 

Standing  broad  jump: 

A  comparison  between  schools  using  the  Scheffe  test 
(see  Table  9)  revealed  that  School  A  was  significantly 
stronger  at  the  time  of  the  pre  test  than  School  C 

4 

(p=.02),  School  E  (p=.001)  and  School  G  (p=.002).  School 
A  was  at  the  time  of  the  post  test,  significantly  stronger 

4  * 

than  School  B  (p=.02),  School  E  (p=.000l),  School  F 


< 
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TABLE  g 

PROBABILITY  MATRIX  FOR  SCHEFf/  MULTIPLE  COMPARISON  OF  MEANS 
BETWEEN  SCHOOLS  ON  ONE  MINUTE  SPEED  SIT -UP 


Experimental 


School 

.  A 

B 

c 

A 

1.00 

B 

( •  97  )ha 

.99  b 

1.00 

C 

(.93) 

(1.00) 

1.00 

1.00 

1.00 

D 

(.98) 

(1.00) 

(1.00) 

1.00 

1.00 

1.00 

E 

(.06) 

(.41) 

(.72) 

.37 

.80 

.71 

F 

(.53) 

(.97) 

(1.00) 

.50 

.90 

.82 

G 

(.40) 

(.93) 

(.99) 

.99 

1.00 

1.00 

H 

(1.00) 

(1.00) 

(1.00) 

1.00 

.93 

1.00 

Control 

D  E  F  G  H 


1.00 


(.39) 

.62 

1.00 

(.96) 

(.93) 

.75 

1.00 

o 

o 

• 

i — 1 

(.92) 

(.93) 

(1.00) 

1.00 

.35 

.93 

1.00 

(1.00) 

(.25) 

(.87) 

(.73) 

1.00 

.25 

.37 

.97 

a (  )  pre  test  probability. 

T_ 

post  test  probability. 


, 

' 
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TABLE  9 

PROBABILITY  MATRIX  FOR  SCHEFFE  MULTIPLE  COMPARISON  OF  MEANS 
BETWEEN  SCHOOLS  ON  THE  STANDING  BROAD  JUMP 


Experimental 

Control 

School 

A 

B 

c 

D 

E 

F  G  H 

A 

1.00 

B 

(.45)? 

.005 

1.00 

C 

(.02) 

.19 

(.86) 

.98 

1.00 

D 

(.10) 

.27 

(.99) 

.89 

(1.00) 

1.00 

1.00 

E 

(.001) 

.0001 

(.33) 

.84 

(1.00) 

.33 

(.84) 

.11 

1.00 

F 

(.13) 

.0002 

(1.00) 

.98 

(1.00) 

.63 

(1.00) 

.33 

(.87) 

1.00 

1.00 

G 

(.002) 

.001 

(.53) 

1.00 

(1.00) 

.89 

(.95) 

.65 

(1.00) 

.97 

(.97) 

1.00  1.00 

H 

(.79) 

.19 

(1.00) 

.98 

(.72) 

1.00 

(.96) 

1.00 

(.23) 

.33 

(.96)  (.37) 

.63  .89  1.00 

a(  )  pre  test  probability. 
bpost  test  probability. 


' 


1 

(p— .0002),  and  School  G  (p=.001).  Reference  to  the 

teachers T  records  of  activities  prior  to  pre  test  does 

not  reveal  any  reason  for  the  differences  between  schools 

for  the  pre  test.  No  likely  reason  for  the  difference 

between  School  A  and  School  B  on  the  post  test  was  found. 

Other  differences  were  between  experimental  School  A  and 

-  ✓ 

control  Schools  E,  F,  and  G  and  may  likely  be  attributed 
to  the  swim  program.  The  hypothesis  is,  therefore,  re¬ 
jected  for  this  criterion. 

Shuttle  run: 

A  comparison  between  schools  using  the  Scheffe" 
multiple  comparison  of  means  (see  Table  10)  revealed  no 
significant  differences  between  schools  at  the  time  of  the 
pre  test.  On  the  post  test,  however,  there  were  many  sig¬ 
nificant  differences  as  follows:  School  A  was  significantly 
stronger  than  School  E  (p=.02),  School  F  (p=.0006),  and 
School  G  (p=.0001).  School  B  was  significantly  stronger 
than  School  G  (p=.02).  School  C  was  significantly  stronger 

than  School  F  (p=.05)  and  School  G  (p=.01).  School  D  was 

*  / 

stronger  than  School  E  (p=.02),  School  F  (p=.0004),  and 
School  G  (p=.0001).  All  differences  were  between  ex¬ 
perimental  and  control  groups  on  this  measure  of  motor 
fitness.  Differences  may  likely  be  attributed  to  the 
treatment  for  this  criterion.  The  hypothesis  for  this 
criterion  is,  therefore,  rejected. 


. 
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TABLE  10 


/ 


PROBABILITY  MATRIX  FOR  SCHEFFE  MULTIPLE  COMPARISON  OF  MEANS 


BETWEEN  SCHOOLS  ON  THE  SHUTTLE  RUN 


Experimental 

Control 

School 

A 

B 

c 

D 

E 

F  G  H 

A 

1.00 

B 

(l.oop 

.75 

1.00 

C 

(1.00) 

.95 

(1.00) 

1.00 

1.00 

D 

(1.00) 

1.00 

(1.00) 

.82 

(.98) 

.98 

1.00 

E 

(.23) 

.02 

(.24) 

.56 

(.61) 

.41 

(.06) 

.02 

1.00 

F 

(.86) 

.0006 

(.91) 

.09 

(.99) 

.05 

(.58) 

.0004 

(.97) 

.99 

1*00 

G 

(.93) 

.0001 

(.96) 

.02 

(1.00) 

.01 

(.70) 

.0001 

(.89) 

.94 

(1.00) 

1.00  1.00 

H 

(.91) 

.06 

(.94) 

.79 

(1.00) 

.63 

(.68) 

.06 

(.96) 

1.00 

(1.00)  (1.00) 

.96  .85  1.00 

a(  )  pre  test  probability, 
bpost  test  probability. 
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Flexed  arm  hang: 

The  Scheffe  multiple  comparison  of  means  between 
schools  (see  Table  11)  revealed  no  significant  differences 
between  scnools  for  this  criterion  on  either  pre  test  or 
post  test*  The  hypothesis  is,  therefore,  accepted* 

The  50  yard  run: 

A  comparison  between  schools  (see  Table  12)  using 

the  Scheffe  multiple  comparison  of  means  showed  significant 

differences  on  the  pre  test  between  School  A  and  School  G 

(p=*007 ) ,  School  B  was  significantly  different  than  School 
' 

D  (p=.01),  School  F  (p— .01 ) ,  School  G  (p=.0001),  and  School 

✓ 

H  (p=*04) .  The  students  in  School  B,  prior  to  the  pre  test 
were  involved  in  relay  activities  requiring  speed.  Since 
the  50  yard  run  is  a  speed  activity,  results  may  have  thus 
been  influenced.  There  is  no  obvious  reason  for  the  dif¬ 
ference  between  School  A  and  School  G.  No  significant 
differences  between  schools  were  found  at  the  time  of  the 
post  test  but  problems  in  testing  at  School  B  may  have 
influenced  the  results  at  that  school.  The  hypothesis  is 
accepted  for  the  50  yard  run. 

The  300  yard  run: 

A  comparison  between  schools  using  the  Scheffe 
multiple  comparison  of  means  (see  Table  13)  showed  School 
A  to  be  significantly  better  at  the  time  of  the  pre  test 
than  School  C  (p=.04),  School  D  ( p=. 04 ) ,  School  E  (p=.02), 


< 
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TABLE  11 


PROBABILITY  MATRIX  FOR  SCHEFFE  MULTIPLE  COMPARISON  OF  MEANS 


BETWEEN  SCHOOLS 

ON  THE 

FLEXED 

ARM  HANG 

Experimental 

Control 

School 

A 

B 

c 

D 

E 

F 

G  H 

A 

1.00 

B 

( •  S3  )ba 
1.00  D 

1.00 

C 

(1.00) 

1.00 

( .62 ) 
1.00 

1.00 

D 

(.75) 

1.00 

(1.00) 

1.00 

(.52) 

1.00 

1.00 

E 

(.89) 

.92 

(1.00) 

.99 

(.72) 

.93 

(1.00) 

.99 

1.00 

F 

(.79) 

.65 

(1.00) 

.87 

(.58) 

.68 

(1.00) 

.87 

(1.00) 

1.00 

1.00 

G 

(1.00) 

.92 

(.82) 

.99 

(1.00) 

.94 

(.73) 

.99 

(.89) 

1.00 

(.78) 

1.00 

1.00 

H 

(1.00) 

.92 

(.95) 

.99 

(1.00) 

.93 

(.90) 

.99 

(.97) 

1.00 

(.92) 

1.00 

(1.00) 

1.00  1.00 

a (  )  pre  test  probability. 
bpost  test  probability. 
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TABLE  12 

PROBABILITY  MATRIX  FOR  SCHEFFeT MULTIPLE  COMPARISON  OF  MEANS 

BETWEEN  SCHOOLS  ON  THE  50  YARD  RUN 


Experimental 

Control 

School 

A 

B 

c 

D 

E 

F 

G  H 

A 

1.00 

B 

(1.00la 

.98 

1.00 

C 

(.59) 

.7° 

(.10) 

.99 

1.00 

D 

(.23) 

.46 

(.01) 

.93 

(1.00) 

1.00 

1.00 

T? 

a_j 

(.86) 

.38 

(.30) 

.87 

(1.00) 

1.00 

(.98) 

1.00 

1.00 

F 

(.23) 

.13 

(.01) 

.55 

(1.00) 

.99 

(1.00) 

1.00 

(.97) 

1.00 

1.00 

G 

(.007) 

.08 

(.0001 
•  44 

) (.79) 
.97 

(.94) 

.99 

(.41) 

1.00 

(.97) 

1.00 

1.00 

H 

(.41) 

.48 

(.04) 

.93 

(1.00) 

1.00 

(1.00) 

1.00 

(1.00) 

1.00 

(1.00) 

1.00 

(.92) 

1.00  1.00 

a(  )  pre  test  probability. 
bpost  test  probability. 
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TABLE  13 

PROBABILITY  MATRIX  FOR  SCHEFFeT  MULTIPLE  COMPARISON  OF  MEANS 

BETWEEN  SCHOOLS  ON  THE  300  YARD  RUN 


Experimental 

Control 

School 

A 

B 

c 

D 

E 

F 

G  H 

A 

1.00 

B 

(.<S3)ha 
.98  b 

1.00 

C 

(.04) 

.7° 

(.83) 

.99 

1.00 

D 

(.04) 

.46 

(.88) 

.93 

(1.00) 

1.00 

1.00 

E 

(.02) 

.38 

(.69) 

.87 

(1.00) 

1.00 

(1.00) 

1.00 

1.00 

F 

(.003) 

.13 

(.34) 

.55 

(1.00) 

.99 

(.99) 

1.00 

(1.00) 

1.00 

1.00 

G 

(.11) 

.08 

(.97) 

•  44 

(1.00) 

.97 

(1.00) 

1.00 

(1.00) 

1.00 

(.94) 

1.00 

1.00 

H 

(.79) 

.48 

(1.00) 

.93 

(.82) 

1.00 

(.87) 

1.00 

(.69) 

1.00 

(.37) 

1.00 

(.96) 

1.00  1.00 

a(  )  pre  test  probability, 
"kpost  test  probability. 
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and  School  F  (p  .003 )•  No  significant  differences  between 
schools  at  the  time  of  the  post  test  were  found  for  this 
criterion.  There  were  no  obvious  reasons  for  differences 
at  the  time  of  the  pre  test.  The  hypothesis  is  accepted 
for  the  300  yard  run. 

Tables  F-24  and  F-25  in  Appendix  F  contain  a  sum¬ 
mary  of  the  pre  test  and  post  test  variance  among  schools 
on  each  of  the  six  measures  of  motor  fitness. 

Additional  Findings 

Analysis  of  the  teacher  questionnaire  (see  Ap¬ 
pendix  C)  revealed  that  most  teachers  of  the  experimental 
group  had  a  limited  skill  or  instructional  background  in 
swimming.  Only  one  teacher  had  a  water  safety  instructor^ 
certificate,  two  teachers  possessed  a  Red  Cross  inter¬ 
mediate  swimming  status,  and  three  were  junior  swimmers. 

One  teacher  of  the  experimental  group  listed  a  physical 
education  minor  among  university  courses  whereas  none  of 
the  teachers  from  the  control  group  were  physical  education 
majors  or  minors  at  university.  In  the  experimental  group 
one  teacher  had  taken  three  or  more  physical  education 
classes,  three  teachers  had  a  background  of  two  classes, 
one  teacher  had  one  full  course,  and  one  teacher  had 
taken  a  half  course  in  physical  education.  Only  one 
teacher  had  taken  a  university  course  in  swimming  while 
only  one  other  teacher  had  taken  a  school  board  in- 


’ 
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service  program  for  swimming  instructors. 

4 

In  the  control  group,  teachers  had  somewhat  less 
training  than  the  experimental  group.  Three  of  the 
teachers  had  one  physical  education  course  in  university 
while  the  fourth  teacher  had  taken  only  one  and  one-half 
courses.  While  the  teachers  in  the  experimental  group 

4 

had  more  training,  neither  group  included  a  physical 
education  specialist  among  its  numbers. 

*  4 

Some  differences  between  schools  may,  however, 
be  attributed  to  the  different  amounts  of  training  held 
as  background  by  the  teachers. 

4 

In  the  experimental  group,  the  time  allotted  for 
physical  education  varied  from  50  minutes  per  week  in 

4  4 

School  C,  to  75  minutes  per  week  in  School  D,  School  A 

had  60  minutes  per  week  and  School  B  had  70  minutes  per 

/  / 

week.  School  D,  however,  had  the  use  of  the  gymnasium 
for  only  two  months  prior  to  the  swimming  program  because 
of  a  construction  program  involving  the  gymnasium  area. 

4  4  4 

Three  of  the  control  schools  (Schools  E,  F,  and  G),  had  a 
60  minute  time  allotment  for  physical  education  and  the 
fourth  (School  H)  had  70  minutes  per  week.  Some  differences 
between  schools  may  likely  be  attributed  to  time  allot¬ 
ment  for  physical  education  activities. 

Climbing  apparatus  was  installed  in  three  of  the 
experimental  schools  and  in  three  of  the  control  schools. 
This  may  have  been  a  contributing  factor  in  performance 


< 

I 

•  :  i  - 


- 


56 


of  the  flexed  arm  hang  at  the  time  of  the  pre  test# 
of  the  experimental  schools  were  involved  in  a 
gymnastics  program  prior  to  the  pre  test.  School  B, 
while  not  possessing  a  foldaway  climber,  did  use  parallel 
bars,  and  a  calisthenic  program  of  10BX  prior  to  the  pre 
test#  This  program  would  likely  influence  the  motor 
fitness  results  of  the  School  B  students. 

Schools  differed  in  the  number  of  boys  and 
girls  who  were  included  in  the  sample#  Because  boys 
performed  better  than  girls  on  each  criterion,  this  could 
account  for  some  differences#  Wind  and  temperature  con¬ 
ditions,  time  of  day  that  testing  was  carried  out,  and 
the  level  of  aspirations  of  students  were  also  factors 
which  may  have  influenced  differences  between  individual 
schools. 

Many  of  the  students  who  could  not  swim  across  the 
swimming  pool  at  the  start  of  the  program  and  who  were, 
therefore,  classified  as  non-swimmers  at  the  time  of  the 
pre  test  improved  their  swimming  status  by  the  time  of 
the  post  test.  Of  the  55  students  who  were  non-swimmers 

4 

before  the  swimming  program,  37  had  raised  their  status 
to  that  of  swimmer  by  the  end  of  the  program.  (See  Table 
14.)  In  addition,  95  students  passed  the  written  test  for 
water  safety  knowledge  and  33  students  received  Red  Cross 
swimming  awards  at  the  termination  of  the  program. 

Each  teacher  of  physical  education  for  the  control 


* 

■ 

I  ■  I 


57 


TABLE  14 

IMPROVEMENT  IN  SWIMMING  STATUS  BY  NON -SWIMMERS 


Non-swimmers 


Pre  test 

Post  test 

Gain 

School  A 

S 

1 

7 

School  B 

19 

6 

13 

School  G 

14 

6 

S 

School  D 

14 

5 

9 

IS 


Total 


55 


37 


53 

group  kept  a  record  of  activities  for  his  class  while 
the  swimming  program  was  in  progress.  Activities  as 
recorded  by  each  teacher  are  included  in  Appendix  C. 

Swimmers ,  non-swimmers ,  and  grouping  at  the  swimming  pool 

An  analysis  of  swimmers  and  non-swimmers  and  groups 

at  the  swimming  pool  was  also  conducted.  Advanced  swimmers 

were  significantly  better  than  beginner  swimmers  at  the 

✓ 

time  of  the  pre  test  (p=.003)  on  the  shuttle  run,  but 
there  were  no  significant  differences  on  any  criterion  at 
the  time  of  the  post  test.  (See  Tables  F-26,  F-27,  and 
F-23  in  Appendix  F. ) 

Summary  Statement 

Findings  revealed  that  the  experimental  group  were 

significantly  better  than  the  control  group  on  standing 
*  * 

broad  jump,  shuttle  run,  flexed  arm  hang  and  300  yard  run. 
No  significant  differences  were  found  for  the  one  minute 
speed  sit-up  or  for  the  50  yard  run. 


, 
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CHAPTER  V 


SUMMARY,  CONCLUSIONS,  AND  RECOMMENDATIONS 


Summary 

The  purpose  of  this  study  was  to  determine  the 
effect  of  an  instructional  swimming  program  on  the  motor 
fitness  of  participating  elementary  students. 

Four  experimental  schools  were  chosen  from 

4 

schools  scheduled  for  swimming  instruction  from  April  6, 

4  ' 

1970,  to  May  15,  1970.  Four  control  schools  were  chosen 
from  schools  scheduled  for  instruction  in  the  month  of 
June,  1970.  The  sample  was  comprised  of  97  students  in 
the  experimental  group  and  95  students  in  the  control 
group.  All  students  were  level  nine  and  ten  students  in 

elementary  school. 

The  CAHPER  fitness  performance  test  was  ad¬ 
ministered  as  the  pre  test  and  as  the  post  test  and  was 
comprised  of  the  following  tests:  one  minute  speed  sit- 
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up,  standing  broad  jump,  shuttle  run,  flexed  arm  hang, 

*  •  *  ✓ 

50  yard  run,  and  300  yard  run.  Sex,  age,  weight,  height, 
Red  Cross  Awards  status,  ability  to  swim  across  a  swimming 
pool,  and  instructional  group  during  lessons,  were  also 
obtained  as  additional  data  for  each  subject. 

A  weight-height  ratio  was  obtained  for  each 
student  by  dividing  his  weight  in  pounds  by  his  height  in 
inches  to  determine  whether  he  was  over-weight,  average 
weight,  or  under-weight.  This  ratio  was  used  to  examine 
the  relationship  between  body  build  and  the  ability  to 
perform  various  motor  fitness  tests. 

Tests  were  administered  by  a  testing  team  recruited 
and  trained  by  the  researcher.  The  pre  test  was  ad¬ 
ministered  during  the  week  of  March  23,  1970,  and  the  post 
test  was  administered  during  the  week  of  May  11,  1970. 

Analysis  of  data  was  carried  out  with  the  follow- 

«•  / 

ing  IBM  36O  electronic  computer  programs:  MULR05,  AN0V15, 
DEST02,  DEST06. 

The  following  calculations  were  performed  with 
the  above  programs: 

1.  Means  and  standard  deviations  were  derived  for 
each  variable. 

2.  Correlations  between  variables  were  determined. 

3.  Probability  that  each  correlation  could  happen 
by  chance  was  determined. 

4.  Analysis  of  variance  for  selected  variables  was 
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computed# 

5#  Analysis  of  covariance  for  selected  combinations 
of  variables  was  computed. 

6.  Scheffe  multiple  matrix  probabilities  for  dif¬ 
ference  between  mean  scores  on  selected  variables  for  each 
school  on  pre  test  and  post  test  was  also  computed. 

The  following  were  limitations  of  this  study. 

1.  The  results  were  determined  as  outlined  by  the 
CAHPER  Fitness  Performance  Test,  1966. 

2.  No  attempts  were  made  to  determine  attitudes 
of  subjects  toward  the  program. 

3.  It  is  recognized  that  instruction  varied  from 
program  to  program. 

A.  Because  the  investigation  was  limited  to  motor 
fitness  as  an  outcome  of  swimming,  it  cannot  determine  the 
full  worth  of  the  swimming  program.  Other  areas  which 
deserve  consideration  are  the  improvement  of  water  safety 
knowledge  and  swimming  skill,  social,  psychological, 
recreational,  and  physiological  values. 

With  due  regard  to  the  above  limitations  the 
following  summary  statements  seem  justified. 

1.  When  pre  test  scores  were  held  constant, 
students  who  were  enrolled  in  an  instructional  swimming 
program  were  significantly  better  than  students  in  the 
control  group  on  (a)  log  power  as  measured  by  the  standing 
broad  jump  (p=.001),  (b)  agility  as  measured  by  the 
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shuttle  run  (p<.0001),  (c)  muscle  endurance  as  measured 
by  the  flexed  arm  hang  (p=.0001),  and  (d)  stamina  or 
endurance  as  measured  by  the  300  yard  run  (p=.001). 

There  were  no  significant  differences  between  treatment 
groups  and  abdominal  strength  as  measured  by  one  minute 
speed  sit-ups  and  on  speed  as  measured  by  the  50  yard 
run. 

Conclusions 

The  findings  show  that  the  experimental  group  did 
significantly  better  than  the  control  group  on  the  stand- 
ing  broad  jump,  shuttle  run,  flexed  arm  hang  and  300  yard 
run.  On  this  basis  it  is  concluded  that  the  program  of 
swimming  likely  made  a  significant  contribution  to  the 
motor  fitness  of  the  participating  elementary  children. 

The  findings  sho w  no  significant  improvements  for 
the  experimental  group  on  one  minute  speed  sit-ups  or  for 
the  50  yard  run.  A  program  of  a  longer  duration  may  be 
necessary  to  facilitate  greater  gains  for  these  two  measures 
of  motor  fitness  or  different  tests  may  produce  results 
more  favorable  to  those  who  are  involved  in  a  swimming  pro¬ 
gram.  The  boys  in  the  experimental  group  made  a  greater 

gain  than  the  boys  of  the  control  group  on  the  one  minute 

✓ 

speed  sit-up,  but  the  girls  in  the  experimental  group  did 
not  gain  as  much  as  the  girls  in  the  control  group.  No 
obvious  reason  was  found  for  this  result.  Problems  with 
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testing  at  School  B  were  a  contributing  factor  to  the 
small  gain  for  the  experimental  group  on  the  50  yard 
run. 

Findings  also  showed  that  while  boys  performed 
better  on  each  measure  of  motor  fitness,  both  boys  and 

benefited  from  the  swimming  program.  It  was  also 
concluded  that  as  the  weight-height  ratio  of  students 
increases  (that  is,  as  they  became  overweight)  their 
ability  to  perform  each  of  the  measures  of  motor  fitness 
decreases • 

Recommendations : 

1.  Whereas  the  objective  of  improved  physical  and 
motor  fitness  can  be  attained  by  a  program  of  instructional 
swimming  and  whereas  it  is  recognized  that  there  are  many 
other  valuable  outcomes  of  such  a  program,  it  is  recommend¬ 
ed  that  swimming  be  included  in  the  school  curriculum  for 
elementary  school  children. 

2.  It  is  recommended  that  research  be  conducted 
regarding  methods  of  instruction  which  produce  the  most 
favorable  results  in  relation  to  (a)  learning  to  swim, 

(b)  overcoming  fear  of  water,  (c)  improving  motor  fitness, 
(d)  developing  social  growth ,  (e)  determining  the  effect 
of  a  swimming  program  on  a  child Ts  attitudes  toward  school, 
and  (f )  developing  safety  skills  and  knowledge. 

3.  It  is  recommended  that  research  be  conducted 
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to  evaluate  student,  teacher,  and  parent  attitudes  to¬ 
ward  the  swimming  program. 

4«  Inasmuch  as  the  present  research  was  conducted 
on  a  spring  program  of  swimming,  it  is  recommended  that 
findings  be  supplemented  by  information  on  fall,  winter, 
and  summer  programs • 

5.  It  is  recommended  that  research  be  conducted 
with  elementary  children  of  other  ages  to  determine  the 
age  and  grade  level  where  objectives  can  best  be  achieved 
for  a  program  of  swimming  instruction. 

6.  It  is  recommended  that  a  comparative  study  be 
conducted  to  assess  the  relative  contributions  of  swim¬ 
ming,  games,  gymnastics,  and  dance  on  the  motor  fitness 
of  elementary  school  children. 
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APPENDIX  A 


LETTER  OF  REQUEST 


I 


12403  -  3 9A  Avenue, 
Edmonton  73,  Alberta. 


February  4,  1970. 


Dr.  R.  Plaxton, 

Coordinator  of  Development,' 
ril^ryJuhlic  School  Board  ' 

rihspv  e*4Trail  South  Eash 

CALGARY,  Alberta. 

Dear  Dr.  Plaxton, 

education  ^L^Unfvehi^/^f  ^  inr<pmentary 
part  of  course  requirements  ?  n^berta»  Edmonton*  As  a 
on  swimming  in  Calgary  elementary^hoolsY^6  *  th8SiS 

Phys i cal &Edu cat ioYand^'Dir e c tor^of SAth  1  ‘Y?ervd ® or  of 

2SSS  2°-^. 

using^the^anLian^sSciation  for  HllRYphysi^i  teSt 

Education  and  Recreation  Fitness  Performance's^ 

2STS  SSaSS.1,-5? 

Thank  you  and  hoping  to  hear  from 


you  soon. 
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INSTRUMENTATION 
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Equipment 

Start 


Performance 

Scoring 


Controls 


ONE  MINUTE  SPEED  SIT -UP 

-  Gym  mat  and  stop  watch, 

-  The  subject  assumes  a  back-lying  position 
on  the  mat,  fingers  interlaced  behind  his 
head.  The  knees  are  bent  and  the  feet  are 
^■^Gd  flat  on  the  floor  by  a  partner. 

The  subject  sits  up  and  touches  both 
elbows  to  his  knees.  Then  he  returns  to 
the  starting  position. 

-  The  movement  sit-up  and  return  is  counted 
as  one  execution.  The  total  score  is  the 
number  of  complete  executions  performed  in 
sixty  seconds.  Count  when  the  elbows  touch 
the  knees.  Allow  one  trial. 

-  The  partner  kneels  straddling  the  performer’s 
feet.  He  places  his  hands  on  the  calves  of 
the  subject’s  legs  just  below  the  back  of  the 
knees  to  prevent  the  subject  from  sliding  and 
to  maintain  the  starting  position  of  the  legs 
throughout  the  test.  Only  the  shoulders  have 
to  touch  the  floor.  The  sit-ups  do  not  need 
to  be  performed  continuously. 


' 
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Equipment 


Start 


Performance 


Scoring 


Controls 


STANDING  BROAD  JUMP 


A  10  foot  tumbling  mat  is  recommended  and 
a  cloth  tape  measure. 

The  subject  assumes  a  position  with  the  feet 
slightly  apart  and  the  toes  behind  the  take¬ 
off  line. 

The  hips,  knees  and  ankles  should  be  bent 
enough  so  that  the  subject  can  vigorously 
push  with  his  legs,  and  swing  his  arms  to 
jump  as  far  forward  as  possible. 

Measurement  is  in  terms  of  inches  to  the 
nearest  inch  from  the  take-off  line  to  the 
heel  of  the  foot  nearest  the  take-off  line. 

The  suggested  take-off  angle  should  be  between 
30  and  45  degrees.  Two  valid  trials  are  al¬ 
lowed,  the  better  trial  recorded.  If  any 
part  of  the  body  touches  behind  the  heels, 
the  jump  will  be  considered  invalid.  Two  or 
three  practice  trials  will  be  allowed. 
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SHUTTLE  RUN 

Equipment  -  Two  wooden  blocks  (2,r  x  3”  x  3,r)  and  a  stop¬ 
watch  calibrated  to  one-tenth  of  a  second* 
Start  -  The  subject  lies  face  down,  hands  at  the 

sides  of  the  chest  and  the  forehead  on  the 
starting  line* 

Performance  -  On  the  signal,  the  subject  jumps  to  his  feet 

and  runs  30  feet  to  the  line.  He  picks  up 
one  block  of  wood,  returns  to  the  starting 
line,  and  places  the  block  behind  this  line. 
He  returns  to  the  initial  line,  picks  up  the 
second  block  of  wood,  and  runs  back  across 
the  finish  line. 

Scoring  -  Measurement  is  in  terms  of  seconds  to  the 

nearest  tenth  of  a  second  from  the  starting 
signal  until  the  subject Ts  chest  crosses  the 
finish  line. 

Controls  -  The  test  should  be  taken  in  gym  shoes  or 

barefoot.  A  TreadyT  warning  signal  is  given 
prior  to  the  starting  signal.  Two  trials 
with  sufficient  rest  between  are  allowed  and 


the  better  trial  is  recorded. 
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FLEXED  ARM  HANG 

Equipment  -  A  doorway  gym  bar  or  horizontal  bar  placed 

six  feet  from  the  floor;  a  bench  and  a  timer 
or  stopwatch. 

Start  -  The  subject  takes  a  reverse  grasp  on  the  bar 
(palms  toward  face).  He  is  assisted  to  the 
position  on  the  bar  so  that  his  eyes  are  at 
the  level  of  the  bar.  The  arms  are  fully 
bent. 

Performance  -  The  subject  holds  himself  in  this  hanging 

position  as  long  as  he  is  able. 

Scoring  -  The  total  period  of  time  that  the  subject  can 
maintain  the  exact  position  is  determined  to 
the  nearest  second. 

Controls  -  The  subject  must  keep  the  eyes  at  the  level  of 
the  bar.  When  the  subject Ts  head  drops  below 
the  bar,  the  test  is  terminated.  One  trial  is 
allowed.  The  tester  counts  the  seconds  out 


loud. 
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Equipment 


Start 


Performance 


Scoring 


Controls 


FIFTY  YARD  RUN 


A  50  yard  straightaway  with  markers  or  stakes 
places  at  the  start  and  the  finish  line;  a 
stopwatch  calibrated  to  one-tenth  of  a  second 
and  a  starting  flag, 

A  racing  crouch  start  or  a  standing  position 
may  be  assumed. 

On  the  starting  signal  'ready*,  TgoT,  the 
starter  drops  the  flag  and  the  runner  sprints 
the  50  yard  distance  as  fast  as  he  can. 

The  elapsed  time  from  the  starting  signal  to 
the  passage  of  the  runner Ts  chest  across  the 
finish  line  is  scored  to  the  nearest  tenth  of 
a  second. 

The  test  is  taken  in  gym  shoes.  Only  one 
runner  is  tested  at  a  time  on  a  course,  but 
one  tester  may  time  two  runners  on  adjacent 
courses,  with  a  split  timer  or  two  stopwatches. 
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Equipment 


Start 


Performance 


Scoring 


Controls 


THREE  HUNDRED  YARD  RUN 

A  50  yard  straightaway  with  markers  or  stakes 
placed  at  the  start  and  the  finish  line,  a 
stopwatch  and  a  starting  flag. 

A  racing  crouch  start  or  a  standing  position 
may  be  assumed. 

On  the  starting  signal  the  subject  runs 
straight  up  and  around  the  stake  marker  and 
back  over  the  50  yard  straightaway.  The 
circuit  is  run  three  times  to  make  up  the 
300  yards. 

ihe  elapsed  time  from  the  starting  signal  to 
the  passage  of  the  runner’s  chest  across  the 
finish  line  is  scored  to  the  nearest  second. 
The  test  is  taken  in  gym  shoes.  Only  one 
runner  is  tested  at  a  time  on  a  course,  but 
one  tester  may  time  two  runners  on  adjacent 
courses  with  a  split  timer  or  two  stopwatches . 


I 
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APPENDIX  C 


STUDENT  DATA  SHEET 
TEACHER  DATA  SHEET 


TEACHER  RECORD  OF  ACTIVITIES 
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SCHOOL 

NAME 


SEX: 

BOY  GIRL 

AGE: 

YEARS 

MONTHS 

WEIGHT : 

LBS. 

HEIGHT: 

INCHES 

NUMBER 


LEVEL  OF  SWIMMING  STATUS  (AT  TIME  OF  PRE  TEST).  (Check  V  ) 

1.  RED  CROSS  AWARD:  BEGINNER  _ .  JUNIOR  _  INTERMEDIATE 

2.  CAN  SWIM  ACROSS  A  SWIMMING  POOL  _ 

3.  CANNOT  SWIM  ACROSS  A  SWIMMING  POOL  _ 

4*  MEMBER  OF  A  COMPETITIVE  SWIM  CLUB 


TEST  ITEMS 

ONE  MINUTE  SIT-UPS . . 

PRE  TEST  POST  TEST 

STANDING  BROAD  JUMP . 

SHUTTLE  RUN . 

FLEXED  ARM  HANG . 

FIFTY  YARD  RUN . 

THREE  HUNDRED  YARD  RUN . 

GROUP  AT  SWIMMING  POOL .  ADVANCED 

MIDDLE 

BEGINNER 


r  i  tjag 

' 

■ 

■■ 


TEACHER  DATA  SHEET 


SCHOOL  _ 
TEACHER 


NUMBER 


I  BACKGROUND  IN  SWIMMING  (CHECK  y/  ) 

WATER  SAFETY  INSTRUCTOR...  _ 

SENIOR  SWIMMER . . 

INTERMEDIATE  SWIMMER . .  . 

JUNIOR  SWIMMER . . 

NON -SWIMMER . . 

II  BACKGROUND  IN  PHYSICAL  EDUCATION 

1.  HOW  MANY  PHYSICAL  EDUCATION  CLASSES  HAVE  YOU 
COMPLETED  AT  UNIVERSITY?  (CHECK  ) 


3  OR  MORE  _ . 

2.  WHEN  WAS  THE  LAST  COURSE  COMPLETED? 

BEFORE  I960  _ ,  1960-1966  _ ,  AFTER  1966 

3.  WHAT  WAS  YOUR  MAJOR  IN  UNIVERSITY? 


Ill  SCHOOL  BOARD  IN-SERVICE  TRAINING  COURSE  IN  SWIMMING? 
YES  _  NO  _ 

IV  PHYSICAL  EDUCATION  PROGRAM 

A.  TIME  -PERIODS  PER  WEEK  _ 

MINUTES  PER  WEEK  _ 

B.  NATURE  OF  ACTIVITIES  PRIOR  TO  PRE  TEST 

JANUARY  . . . . . . . . 


FEBRUARY  * 


' 


. 


MARCH  . _ 

• - - - 

- - - • 

» - 

- - - * - • 

NATURE  OF  ACTIVITIES  BETWEEN 
APRIL  6th  to  10th  t 

~~  . .  1  « 

PRE  TEST  AND  POST  TE 

• - - - 

- - • 

• - —  

•- - - - - 

- - - — • 

APRIL  13th  to  17th  t 

- .... - % 

- 

- - - - ft 

•— - - 

• - — . 

APRIL  20th  to  24th  f 

“  - - - - - ♦ 

# - - - 

"  . . . . . . . — • 

* —  - . . . . 

• - - - 

APRIL  27th  to  May  1st  , 

'  . . . • 

» - - - - - 

- - - . - ■ - -ft 

• - - - -  - - - -  -- 

m. - 

- - -  ,  ft 

MAY  4th  to  Sth  - 

* - 

-  - - — - ft 

♦- - - - — — - 

—  - - - - ft 

SCHOOL  A 


Nature  of  Activities. 

Time  -  Two  30  minute  periods  per  i^eek. 

Boys  -  January-February:  Volleyball.  Service,  volley,  net 
recovery,  rotation. 

February-March :  Gymnastics,  climbing  apparatus, 

benches,  mats,  six  squads.  Alternate  days  on  floor 
hockey. 

April-May:  Swimming. 

Girls  -  January-February :  Volleyball.  Service,  volley,  net 
recovery,  rotation. 

February-March:  Gymnastics,  climbing  apparatus, 

benches,  mats,  six  squads.  Alternate  days  on  borden— 
ball. 

Ap r il -May :  Swimming. 

SCHOOL  B 

Nature  of  Activities. 

Time  -  Two  35  minute  periods  per  week. 

'  / 

Boys  -  January-February :  Tumbling,  self-testing  stunts, 
spring  board,  parallel  bars. 

February-March:  Team  sports,  relays,  volleyball, 
calisthenics,  10BX. 

April-May:  Swimming. 


, 

-- 
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Girls  -  January-February:  Movement  to  music,  ball  skills, 
throwing,  catching,  bouncing# 

March:  Gymnastics,  combination  of  formal  and  informal. 
April -May:  Swimming. 

SCHOOL  C 

Nature  of  Activities# 

Time  -  Fifty  minutes  per  week. 

January:  Creative  dance  (two  weeks ) . 

'  *  * 

January-February:  Informal  gymnastics,  climber,  mats, 
benches,  six  squads  for  group  work. 

March:  Folk  dance. 

April -May:  Swimming. 

SCHOOL  D 

Nature  of  Activities. 

Time  -  Seventy-five  minutes  per  week. 

January-February:  Informal  gymnastics,  climber,  six 
squads,  benches,  mats. 

March:  Games.  Relays,  ball  handling.  Square  dancing 
on  alternate  days. 

April -May:  Swimming. 


1 9 


34 


SCHOOL  E 

Nature  of  Activities, 

Time  -  Two  30  minute  periods  per  week, 

January-February :  Folk  and  square  dance,  Newcombe 
volleyball, 

March:  Informal  gymnastics.  Tryson  portable 
' 

climber ,  six  benches,  mats,  squad  work  in  six  squads. 
Pre  test. 

April. -May:  Week  one  -  informal  gymnastics,  Tryson, 
mats,  box  horse.  Week  two  -  informal  gymnastics. 

Week  three  -  informal  gymnastics.  Creative  dance. 
Week  four  -  square  dance.  Games,  dodgeball,  relay 
races.  Week  five  -  outside:  kickball.  Soccer. 

Week  six  -  post  test. 

SCHOOL  F 

Nature  of  Activities. 

Time  -  Two  30  minute  periods  per  week. 

January:  Rhythmics  and  folk  dance.  Tumbling,  basic 
stunts. 

February:  Rhythmics  and  folk  dance. 

March:  Volleyball,  serve,  volley,  rotation,  pre  test. 

April -May:  Week  one  -  warm  up,  ball  activities,  kick 

✓  ' 

baseball,  end  ball,  hit  the  deck*  Week  two  -  ball 

/  *4 

skills  and  activities,  fastball  rounders,  warm-ups, 


. 

' 
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end  ball.  Week  three  -  one  lesson,  group  games  using 
balls  and  bean  bags.  Week  four  -  review  vollebyall 
skills  and  game.  Outside:  throwing  and  catching, 
modified  baseball.  Week  five  -  outside:  throwing, 
catching,  ground  balls,  fly  ball,  catching,  modified 
softball.  Week  six  -  post  test. 

SCHOOL  G 

Nature  of  Activities. 

Time  -  Two  30  minute  periods  per  week. 

January:  Gymnastics,  climber,  six  stations,  benches, 
mats. 

February-March:  Volleyball.  Volley,  serve,  rotation, 
net  recovery.  Pre  test. 

April -May :  Week  one  -  exercises  on  various  parts  of 
the  body  previous  to  games  (1)  involving  running  and 
dodging  (2)  involving  ball  throwing  plus  aiming  at 
specific  targets.  Week  two  -  whole  body  movements 
with  emphasis  on  the  legs  and  some  on  throwing 
previous  to  games  (1)  involving  dodging  (2)  team 
sports  similar  to  basketball.  Week  three  -  (l)  German 
folk  dance  "Kinderpolka”  (2)  outdoors:  games  involving 
running,  passing  and  manoevering  around  objects  - 
relays  plus  dodgeball.  Week  four  —  (1)  quick  games 
following  quick  directions  -  ability  to  move  whole 


♦ 
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body  quickly  and  together  (2)  group  game  similar 
to  basketball  with  opposing  teams.  Week  five  - 

(1)  picking  of  baseball  teams;  reviexving  the  rules 

(2)  playing  baseball.  Week  six  -  post  test. 

SCHOOL  H 

Nature  of  Activities. 

Time  -  Seventy  minutes  per  week. 

January:  Start  classes  with  ten  minutes  of  calis¬ 
thenics.  Informal  gymnastics,  climbing  apparatus, 
benches,  mats. 

February-March:  Newcombe  volleyball,  pre  test. 

April -May :  Week  one  -  (1)  outdoors;  running,  throwing 
and  catching  (2)  indoors;  calisthenics,  ball  skills. 
Week  two  -  (1)  outdoors;  running,  calisthenics, 
throwing  and  catching,  grounders  (2)  indoors; 
calisthenics,  in  pairs  throw  and  catch  high,  low, 
fast,  slow.  Week  three  -  outdoors;  groups  of  four 
pitching,  fielding,  batting,  catching.  Week  four  - 
outdoors;  calisthenics,  groups  of  four  rotate  from 
pitcher,  fielder,  catcher  to  batter.  Three  hits  and 
rotate.  Week  five  -  outdoors;  group  of  four  fastball. 
Week  six  -  indoors;  exercises  -  use  hoops,  catcher 
scoops  and  rubber  balls.  Post  test. 


I 
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APPENDIX  D 


TABLES  OF  MEANS,  STANDARD  DEVIATIONS,  AND 
MEAN  GAINS  FOR  GROUPS  ON  EACH  OF  THE 
MEASURES  OF  MOTOR  FITNESS 


TABLE  D-15 


LEANS  AND  STANDARD  DEVIATIONS  FOR  ONE  MINUTE  SPEED  SIT -UP 


(NUMBER  OF  SIT -UPS) 


Pre 

test 

Post 

test 

Mean 

S.D. 

Mean 

S.D. 

Gain 

Total  Sample 

32.41 

10.05 

35.80 

10.09 

3.39 

Swimmers 

32.35 

9.44 

35.86 

9.68 

3.51 

Non-swimmers 

32.46 

10.65 

35.75 

10.53 

3.29 

Experimental  Group 

34.42 

6.54 

37.23 

S.42 

2.81 

Experimental  Boys 

34.60 

9.14 

38.36 

8.89 

3.76 

Experimental  Girls 

34.20 

7.67 

35.86 

7.69 

1.66 

School  A 

37.55 

5.70 

39.05 

5.24 

.50 

School  B 

33.63 

6.34 

36.10 

6 .  44 

2.27 

School  C 

32.76 

6.94 

37.10 

9.21 

4.34 

School  D 

34.04 

9.96 

37.19 

9.79 

3.15 

"Advanced"  Swimmers 

34.24 

6.15 

37.23 

7.31 

2.99 

"Middle"  Swimmers 

34.71 

6.96 

38.70 

9.49 

3.99 

"Beginner"  Swimmers 

34.31 

£.  60 

36.20 

8.13 

1.89 

Control  Group 

30.35 

11.12 

34.56 

11.48 

4.21 

Control  Boys 

32.37 

11  •  44 

35.80 

12.05 

3.43 

Control  Girls 

26.47 

10.58 

33.00 

10.86 

4.53 

School  E 

26.52 

11.68 

30.70 

13.52 

4.18 

School  F 

30.22 

10.99 

31.43 

10.68 

1.21 

School  G 

29.62 

10.74 

35.79 

10.29 

5.97 

School  H 

35.43 

9.64 

39.67 

9.59 

4.24 

. 
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TABLE  D-16 

MEANS  AND  STANDARD  DEVIATIONS  FOR  THE  STANDING  BROAD  JUMP 

(MEASURED  IN  INCHES) 


Pre 

Mean 

test 

S.D. 

Post 

Mean 

test 

S.D. 

Gain 

Total  Sample 

50.82 

6.54 

52.44 

7.12 

1.62 

Swimmers 

50.99 

6.58 

52.36 

7.72 

1.37 

Non-swimmers 

50.68 

6.58 

52.50 

6.64 

1.82 

Experimental  Group 

52.00 

6.54 

52.44 

7.12 

1.62 

Experimental  Boys 

53.23 

6.77 

55.55 

6.80 

2.32 

Experimental  Girls 

50.52 

7.29 

53.30 

7.47 

2.78 

School  A 

56.80 

6.  £6 

60.05 

7.88 

3.25 

School  B 

52.17 

7.18 

51.45 

6.78 

-.72 

School  C 

49.05 

6.06 

53.67 

5.75 

4.62 

School  D 

50.56 

6.41 

54.41 

5.86 

3.85 

"Advanced"  Swimmers 

51.33 

7.66 

56.23 

6.94 

4.90 

"Middle"  Swimmers 

53.29 

7.06 

55.16 

5.62 

1.87 

"Beginner"  Swimmers 

51.42 

6.91 

53.28 

8.06 

1.S6 

Control  Group 

49.62 

5.75 

50.32 

6.50 

.70 

Control  Boys 

50.35 

6.33 

51.09 

7.21 

.74 

Control  Girls 

48.94 

5.13 

49.59 

5.73 

.65 

School  E 

47.35 

5.46 

48.13 

7.63 

•to 

£>- 

. 

School  F 

50.52 

5.45 

49.22 

5.81 

-1.30 

School  G 

48.18 

5.84 

50.50 

6.05 

2.32 

School  H 

53.05 

4.69 

53.67 

5.39 

.62 

, 


, 
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TABLE  D~17 


MEANS  AND  STANDARD  DEVIATIONS  FOR  THE  SHUTTLE  RUN 

(MEASURED  IN  SECONDS) 


Pre 

test 

Post 

test 

Mean 

S.D. 

Mean 

S.D. 

Gain 

Total  Sample 

13.19 

1.05 

12.67 

1.14 

.52 

Swimmers 

13.17 

1.00 

12.65 

1.10 

.52 

Non-swimmers 

13.22 

1.11 

12.69 

1.19 

.53 

Experimental  Group 

12.90 

.97 

12.11 

.93 

.39 

Experimental  Boys 

12.70 

1.03 

12.06 

1.01 

.64 

Experimental  Girls 

13.16 

.85 

12.17 

.S3 

.99 

School  A 

12.67 

.91 

11.81 

.76 

1.06 

School  B 

12.96 

.96 

12.40 

.S7 

.56 

School  C 

13.10 

1.20 

12.27 

1.16 

.S3 

School  D 

12.74 

.$6 

11.90 

.82 

.84 

"Advanced"  Swimmers 

12.37 

.77 

11.80 

.58 

.57 

"Middle”  Swimmers 

12.60 

•  Si 

11.99 

.7$ 

.Si 

"Beginner”  Swimmers 

13.24 

1.05 

12.33 

1.09 

.91 

Control  Group 

13.49 

1.06 

13.25 

1.07 

.14 

Control  Boys 

13.34 

.91 

13.00 

1.00 

.34 

Control  Girls 

13.63 

1.19 

13.49 

1.09 

.14 

School  E 

13.83 

1.00 

13.07 

1.07 

.76 

School  F 

13.43 

.70 

13.39 

1.02 

.04 

School  G 

13.34 

1.34 

13.49 

1.12 

-.15 

School  H 

13.40 

1.05 

12.97 

1.05 

.43 

■ 
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TABLE  D-13 


MEANS  AND  STANDARD  DEVIATIONS  FOR  THE  FLEXED  ARM  HANG 

(MEASURED  IN  SECONDS) 


Pre 

test 

Post 

test 

Mean 

S.D. 

Mean 

S.D. 

Gain 

Total  Sample 

38.60 

24.86 

42 . 40 

25.25 

3. 

30 

Swimmers 

40.97 

25.58 

42.65 

25.58 

1. 

63 

Non-swimmers 

36.62 

24.32 

42.19 

25.21 

5. 

57 

Experimental  Group 

38.67 

24.38 

47.61 

25.44 

3. 

94 

Experimental  Boys 

45.30 

25.85 

52.43 

27.66 

7. 

13 

Experimental  Girls 

30.68 

19.98 

41.80 

21.36 

11. 

12 

School  A 

46.20 

18.75 

50.55 

17.60 

4* 

35 

School  B 

32.86 

25.21 

45.69 

28.85 

12. 

33 

School  C 

48.95 

26.44 

49.86 

27.10 

# 

91 

School  D 

31.33 

22.21 

45.74 

26.14 

14. 

41 

"Advanced”  Swimmers 

46.71 

26.31 

54.47 

24.57 

7. 

76 

"Middle"  Swimmers 

36.03 

19.57 

44  •  96 

20.59 

3. 

93 

"Beginner"  Swimmers 

36.73 

26.10 

46.22 

28.61 

9. 

49 

Control  Group 

38.54 

25.61 

37o09 

24.19 

-1. 

45 

Control  Boys 

43.72 

27.52 

42.98 

26.52 

• 

74 

Control  Girls 

33-69 

22.91 

31.57 

20.54 

-2. 

12 

School  E 

33.35 

21.93 

38.13 

24.13 

4. 

7S 

School  F 

31.43 

26.43 

33.17 

26.58 

1. 

74 

School  G 

45.14 

28.23 

33.36 

21.70 

-6. 

23 

School  H 

43.23 

23.16 

37.90 

25.93 

-5. 

33 

' 
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TABLE  D-19 

MEANS  AND  STANDARD  DEVIATIONS  FOR  THE  FIFTY  YARD  RUN 

(MEASURED  IN  SECONDS) 


Pre 

test 

Post 

test 

Mean 

S.D. 

Mean 

S.D. 

Gain 

Total  Sample 

3.93 

.90 

6.60 

.69 

.13 

Swimmers 

8.84 

1.11 

8.81 

.70 

.03 

Non-swimmers 

9.02 

•  6$ 

8.79 

.70 

.23 

Experimental  Group 

8.69 

1.05 

6.64 

.61 

.05 

Experimental  Boys 

8.55 

1.28 

8.57 

.  66 

-.02 

Experimental  Girls 

8.87 

.66 

8.73 

.54 

-.14 

School  A 

8.42 

.53 

P"\ 

CO 

• 

to 

.42 

.09 

School  B 

8.21 

1.55 

8.57 

.62 

-.36 

School  C 

9.02 

.62 

8.79 

.65 

.43 

School  D 

9.16 

.61 

8.85 

.60 

.31 

"Advanced"  Swimmers 

3.71 

.61 

8.50 

.51 

.21 

"Middle"  Swimmers 

8.69 

.71 

6.5  6 

.61 

.13 

"Beginner"  Swimmers 

8.68 

1.38 

8.72 

.64 

-.04 

Control  Group 

9.18 

.63 

8.97 

.75 

.21 

Control  Boys 

9.19 

.63 

9.00 

•  66 

.19 

Control  Girls 

9.18 

.65 

8.93 

.63 

.25 

School  E 

8.37 

•  44 

8.90 

.63 

.03 

School  F 

9.19 

.72 

9.02 

.80 

.17 

School  G 

9.49 

.61 

9.04 

.77 

.45 

School  H 

9.11 

.60 

8.37 

.63 

.24 

, 


. 
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TABLE  D-20 

MEANS  AND  STANDARD  DEVIATIONS  FOR  THE  THREE  HUNDRED  YARD  RUN 

(MEASURED  IN  SECONDS) 


Pre 

test 

Post 

test 

Mean 

S.D. 

Mean 

S.D. 

Gain 

Total  Sample 

74.33 

6.53 

73.02 

6.17 

1.31 

Swimmers 

73.95 

6.17 

73.64 

5.80 

.31 

Non-swimmers 

74.66 

6.88 

72.50 

6.48 

2.16 

Experimental  Group 

73.36 

5.59 

71.20 

5.18 

2.16 

Experimental  Boys 

72.81 

5.72 

70.28 

5.21 

2.53 

Experimental  Girls 

74.02 

5.42 

72.30 

4.98 

1.72 

School  A 

6$. 60 

3.50 

69.00 

4.22 

-.40 

School  B 

72.69 

4.52 

72.31 

5.12 

.3$ 

School  C 

76.00 

5.92 

71.38 

5.36 

4.62 

School  D 

75.56 

5.39 

71.48 

5.51 

4.08 

"Advanced"  Swimmers 

73.71 

5.52 

70.42 

4.90 

3.29 

"Middle"  Swimmers 

72.39 

5.57 

71.06 

5.04 

1.33 

"Beginner"  Swimmers 

73.87 

5.68 

71.64 

5.44 

2.23 

Control  Group 

75.33 

7.30 

74.89 

6.6l 

•  44 

Control  Boys 

75.61 

6.69 

75.13 

6.97 

.48 

Control  Girls 

75.08 

7.91 

74.67 

6.31 

.41 

School  E 

76.43 

7.19 

74.17 

5.84 

2.26 

School  F 

.77.52 

9.70 

77.74 

7.77 

-.22 

School  G 

74.86 

6.0$ 

74.96 

6.20 

-.10 

School  H 

72.38 

4.93 

72.48 

5.77 

-.10 
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APPENDIX  E 


Graphs  are 
information  from  a 


GRAPHS 


drawn  on  the  basis  of  two  points  using 
full  regression  model. 
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FIGURE  E-l 

RELATIONSHIP  BETWEEN  WEIGHT-HEIGHT  RATIO  AND  ONE  MINUTE  SPEED  SIT -UP 

FOR  TOTAL  SAMPLE 


i 


co 

a* 

i 

EH 

H 

CO 

Eh 

O 

Pd 

W 

PQ 

B 


50  4- 


10  T 

k  4— — i - ^ - i- - -i — — \ - 1 

.SO  1.00  1.20  1.40  1.60  1.B0  2.00 

WEIGHT -HEIGHT  RATIO 


FIGURE  E-2 


RELATIONSHIP  BETWEEN  WEIGHT -HEIGHT  RATIO  AND  STANDING  BROAD  JUMP 
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FIGURE  E-3 

RELATIONSHIP  BETWEEN  WEIGHT -HEIGHT  RATIO  AND  SHUTTLE  RUN 

FOR  TOTAL  SAMPLE 
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FIGURE  E-4 

RELATIONSHIP  BETWEEN  WEIGHT -HEIGHT  RATIO  AND  FLEXED  ARM  HANG 

FOR  TOTAL  SAMPLE 
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FIGURE  E-5 


RELATIONSHIP  BETWEEN 


WEIGHT -HEIGHT 


RATIO  AND  50  YARD  RUN 


FOR  TOTAL  SAMPLE 
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FIGURE  E-6 

RELATIONSHIP  BETWEEN  WEIGHT-HEIGHT  RATIO  AND  300  YARD  RUN 

FOR  TOTAL  SAMPLE 
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FIGURE  E-7 

DIFFERENCES  BETWEEN  BOYS  AND  GIRLS  ON  ONE  MINUTE  SPEED  SIT-UP 
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FIGURE  E-3 

DIFFERENCES  BETWEEN  BOYS  AND  GIRLS  ON  THE  STANDING  BROAD  JUMP 
WHEN  WEIGHT-HEIGHT  RATIO  IS  HELD  CONSTANT 
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FIGURE  E-9 


DIFFERENCES  BETWEEN  BOYS  AND  GIRLS  ON  THE  SHUTTLE  RUN 
WHEN  WEIGHT -HEIGHT  RATIO  IS  HELD  CONSTANT 
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FIGURE  E-10 

DIFFERENCES  BETWEEN  BOYS  AND  GIRLS  ON  FLEXED  ARM  HANG 


WHEN  WEIGHT -HEIGHT  RATIO  IS  HELD  CONSTANT 
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SHUTTLE  RUN  STANDING  BROAD  JUMP 

TIME  IN  SECONDS  DISTANCE  IN  INCHES 
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FIGURE  E-ll 

DIFFERENCES  BETWEEN  TREATMENTS  ON  STANDING  BROAD  JUMP 
WHEN  WEIGHT-HEIGHT  RATIO  IS  HELD  CONSTANT 
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FIGURE  E-12 

DIFFERENCES  BETWEEN  TREATMENTS  ON  SHUTTLE  RUN 
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FIGURE  E-13 

DIFFERENCES  BETWEEN  TREATMENTS  ON  FLEXED  ARM  HANG 
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WHEN  WEIGHT -HEIGHT  RATIO  IS  HELD  CONSTANT 
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FIGURE  E-1A 

DIFFERENCES  BETWEEN  TREATMENTS  ON  50  YARD  RUN 
’WHEN  WEIGHT -HEIGHT  RATIO  IS  HELD  CONSTANT 
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FIGURE  E-15 

DIFFERENCES  BETWEEN  TREATMENTS  ON  300  YARD  RUN 
WHEN  WEIGHT -HEIGHT  RATIO  IS  HELD  CONSTANT 


1 


70 
60 
50 

| 

40  4 

30  4 
20 


10 


Ka-4-- 

.30 


+ 


CONTROL 


+ 


+ 


1.00  1.20  1.40  1.60 

WEIGHT-HEIGHT  RATIO 


- 1 

1.80  2.00 


■ 


' 


APPENDIX  F 


UPPLEMENTARY  TABLES 
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TABLE  F-21 


POST  TEST  COMPARISON  OF  EXPERIMENTAL 
AND  CONTROL  SCHOOLS 


R^ 

df 

Criterion 

Full 

Rest 

Full 

Rest 

F 

P 

One  Minute  Speed 
Sit-ups 

.0201 

.  .0 

3 

1 

3.91 

.05 

Standing  Broad 
Jump 

.OS73 

.0 

3 

1 

18.18 

.00003 

Shuttle  Run 

.2458 

.0 

3 

1 

61.93 

.00001 

Flexed  Arm 

Hang 

.0433 

.0 

3 

1 

8.61 

.004 

50  Yard 

Run 

.0531 

.0 

3 

1 

10.66 

.001 

300  Yard 

Run 

.0896 

.0 

3 

1 

18.69 

.00002 

I 
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TABLE  F-22 

POST  TEST  COMPARISON  OF  EXPERIMENTAL  AND  CONTROL  SCHOOLS 
WITH  WEIGHT -HEIGHT  HELD  CONSTANT 


Criterion 

si  df 

Full  Rest  Full  Rest 

F 

P 

One  Minute  Speed 


Sit-ups 

.0810 

.0597 

5 

3 

A. 39 

.04 

Standing  Broad 

Jump 

.0892 

.0015 

5 

3 

18.21 

.00003 

Shuttle  Run 

.2549 

.0076 

5 

3 

62.75 

.00001 

Flexed  Arm 

Hang 

.0933 

.0484 

5 

3 

9.36 

0^ 

0 

0 

« 

50  Yard 

Run 

.0561 

.0026 

5 

3 

10.72 

.001 

3©0  Yard 

Run 

.1180 

.0267 

5 

3 

19.55 

.000002 

, 


< 

' 

■ 
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TABLE  F-23 


POST  TEST  COMPARISON  BETWEEN  SEXES 
WITH  WEIGHT-HEIGHT  HELD  CONSTANT 


R2  df 


Criterion 

Full 

Rest 

Full 

Rest 

F 

P 

One  Minute  Speed 
Sit -ups 

.0369 

.0597 

3 

3 

5.63 

.02 

Standing  Broad 
Jump 

.0252 

.0015 

3 

3 

4. 61 

.03 

Shuttle  Run 

.0366 

.0076 

3 

3 

5.71 

.02 

Flexed  Arm 

Hang 

.1127 

.0434 

3 

3 

13.72 

.0002 

50  Yard 

Run 

.0055 

.0026 

3 

3 

.56 

•  1+6 

300  Yard 

Run 

.0365 

.0267 

3 

3 

1.92 

.17 

. 


1 

' 

. 
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TABLE  F-24 


PRE  TEST  ANALYSIS  OF  VARIANCE  AMONG  SCHOOLS 


Criterion 

Source 

MS 

df 

F 

P 

One  Minute 

Schools 

278.22 

7 

2.93 

.006 

Speed 

Sit-up 

Error 

94-99 

184 

Standing 

Schools 

202.11 

7 

5.46 

.00001 

Broad 

Jump 

Error 

37.02 

184 

Shuttle 

Schools 

3-07 

7 

2.92 

.006 

Run 

Error 

1.05 

184 

Flexed 

Schools 

1321.70 

7 

2.22 

.03 

Arm 

Hang 

Error 

594-92 

184 

50 

Schools 

4.74 

7 

7.08 

.000003 

Yard 

Run 

Error 

.67 

184 

300 

Schools 

179.57 

7 

4.75 

.00007 

Yard 

Run 

Error 

37.78 

184 

TABLE  F-25 


POST  TEST  ANALYSIS  OF  VARIANCE  AMONG  SCHOOLS 


Criterion 

Source 

MS 

df 

F 

P 

One  Minute 

Schools 

236.04 

7 

2.42 

.02 

Speed 

Sit -up 

Error 

97.45 

184 

Standing 

Schools 

303.68 

7 

7.34 

.000002 

Broad 

Jump 

Error 

41.38 

184 

Shuttle 

Schools 

IO.41 

7 

10.61 

.000002 

Run 

Error 

.93 

184 

Flexed 

Schools 

894.88 

7 

1.42 

.20 

Arm 

Hang 

Error 

631.26 

184 

50 

Schools 

1.31 

7 

2.86 

0- 

0 

0 

• 

Yard 

Run 

Error 

.46 

184 

300 

Schools 

158.99 

7 

4.70 

.00007 

Yard 

Run 

Error 

33.79 

184 

Weight- 

Schools 

.02 

7 

.69 

.63 

Height 

Ratio 

Error 

.03 

184 
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TABLE  F-26 


PROBABILITY  MATRIX  FOR  SCHEFFE  MULTIPLE  COMPARISON 
OF  MEANS  FOR  SWIMMERS  AND  NON-SWIMMERS 


Criterion 


One  Minute 

Swimmers 

Non-swimmers 

Speed 

Swimmers 

1.00 

Sit-up 

Non-swimmers 

( .94) a 
.  94  b 

1.00 

Standing 

Swimmers 

Non-swimmers 

Broad 

Swimmers 

1.00 

Jump 

(.75) 

Non-swimmers 

.$9 

1.00 

Shuttle 

Swimmers 

Non-swimmers 

Run 

Swimmers 

1.00 

Non-swimmers 

(.74) 

•  Si 

1.00 

Flexed 

Swimmers 

Non-swimmers 

Arm 

Swimmers 

1.00 

Hang 

Non-swimmers 

(.23) 

.90 

o 

o 

• 

1 — 1 

50 

Swimmers 

Non-swimmers 

Yard 

Swimmers 

1.00 

Run 

Non-swimmers 

(.19) 

.79 

1.00 

300 

Swimmers 

Non-swimmers 

Yard 

Swimmers 

1.00 

Run 

Non-swimmers 

(.46) 

.20 

1.00 

a(  )  =  Pre  test  Probability 
b  =  Post  test  Probability. 


' 
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TABLE  F-27 

PROBABILITY  MATRIX  FOR  SCHEFFE  MULTIPLE  COMPARISON 

OF  MEANS  BETWEEN  GROUPS  AT  THE  SWIMMING  POOL 

✓ 

FOR  SIT -UPS,  STANDING  BROAD  JUMP, 

AND  SHUTTLE  RUN, 


Criterion 


One  Minute 
Speed 

Advanced 

Sit-up 

Middle 

Beginner 

Standing 

Broad 

Advanced 

Jump 

Middle 

Beginner 

Shuttle 

Advanced 

Run 

Middle 

Beginner 

Advanced 

Middle 

Beginner 

loOO 

( . 98 ) a 

.83  b 

1.00 

(.99) 

(.9$) 

• 

.90 

.45 

1.00 

Advanced 

Middle 

Beginner 

1.00 

(.62) 

* 

.87 

1.00 

(1.00) 

(.53) 

.30 

.53 

1.00 

Advanced 

Middle 

Beginner 

1.00 

(.26) 

.76 

1.00 

(.003) 

(.14) 

.10 

.28 

1.00 

a(  )  =  Pre  test  Probability 
b  =  Post  test  Probability* 


, 

. 


1 

1 

Ill 


TABLE  F-23 


PROBABILITY  MATRIX  FOR  SCHEFFE  MULTIPLE  COMPARISON 
OF  MEANS  BETWEEN  GROUPS  AT  THE  SWIMMING  POOL 

j 

FOR  FLEXED  ARM  HANG,  50  YARD  RUN, 

AND  300  YARD  RUN 


Criterion 


Flexed 

Advanced 

Arm 

Hang 

Middle 

Beginner 

50 

Advanced 

Yard 

Run 

Middle 

Beginner 

300 

Advanced 

Yard 

Run 

Middle 

Beginner 

Advanced 

Middle 

Beginner 

1.00 

(.30)? 

.42  D 

1.00 

(.30) 

(.99) 

.47 

.93 

1.00 

Advanced 

Middle 

Beginner 

1.00 

(1.00) 

.99 

1.00 

(.99) 

(1.00) 

•  66 

.50 

1.00 

Advanced 

Middle 

Beginner 

1.00 

(.71) 

* 

.91 

1.00 

(.99) 

(.53) 

• 

.68 

.39 

1.00 

a(  )  =  Pre  test  Probability* 
k  =  Post  test  Probability* 


. 
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APPENDIX  G 


HISTOGRAMS 

DISTRIBUTION  OF  RAW  SCORES 


TABLE  G-29 
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DISTRIBUTION  OF  SCORES  FOR  AGE 
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FIGURE  G-16 

HISTOGRAM  OF  RAW  SCORES  FOR  AGE 

3F SCALED  ME  AN  -  119.172  STD  DEV=  4.766 
;  FREQ  HISTOGRAM  OF  RAW  SCORES 
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TABLE  G-30 


DISTRIBUTION  OF  SCORES  FOR  ONE 

VARIABLE  12  MIN  I 

NO.  INTERVAL 

1  1.00  2.10 

2  2.10  3.20 

> - 3 - 3,  ?f) _ 

MINUTE  SPEED 

.000  MAX  55 
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HISTOGRAM  OF  RAW  SCORES  FOR  ONE  MINUTE  SPEED  SIT -UP  (POST  TEST) 

RESCALED  MEAN=  35.807  STD  DEV=  10.100 
*  FRFO  HISTOGRAM  OF  RAW  SCORES 
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TABLE  G-31 

DISTRIBUTION  OF  SCORES  FOR  STANDING  BROAD  JUMP  (POST  TEST) 


VARIABLE  13  MIN  28.000  MAX  79.000  WIDTH 


NO. 

1 
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- - 3— 
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HISTOGRAM  OF  RAW  SCORES  FOR  STANDING  BROAD  JUMP 

"SCALED  M  E  A N =  52. 443  STD  DEV=  7.122 
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TABLE  G-32 

DISTRIBUTION  OF  SCORES  FOR  SHUTTLE  RUN  (POST  TEST) 

10 


VAR I  ABLE 
NO. 
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HISTOGRAM  OF  RAW  SCORES  FOR  300  YARD  RUN  (POST  TEST) 
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